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Pertected the single plunger, low pres- 
sure distributor pump to assure ex- 
* treme flexibility and smooth running 
| 
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| Combustion again improved. Objec- 
smoke eliminated . . . added fuel sav- 
Installed over-sized crankshafts to + = 


-|HUSSMAN.- SPRING: MOUNTINGS 


ANALYSIS| 


taken: into consideration. Not a Stock Proposition, but an Individual Engineering Product, - 


SPRINGS PROPERLY DESIGNED CORRECTLY APPLIED 
The Springs are designed for the lowest frequencies of the forced engine vibrations, with 


tion, a method which interferes with their natural function and reduces their efficiency os: | 


a vibration isolator. Control of the Amplitude of Motion of the running Engine is obtained — 
by the * VISCO-STABILIZER °, a patented device which keeps the motion of the machine 


‘is of particular value for marine applications, where additional provision must be made, to 


HUSSMAN *¢ SPRING * MOUNTINGS immune against water, oil, or other influences. | 
_ Welded-steel-construction, is used throughout, insuring great durability, and maximum 


See _| to fulfill all of the requirements essential for complete and 
permanent Isolation of Machinery Vibrations. They are: 
_weight of the machine, its speed, horsepower and center of gravity, its unbalanced forces 
|... and moments. the condition of the sub-structure. the nature of the soil. etc.. all are carefully 
‘Type U Hussman Unit Mounting — 
existing, by proper design of the spring and the selection of the proper material, with 
= ag correct heat-treatment, so that safety factors are obtained which exceed by far the requires 
well within the limits allowed for safety and satisfactory operation, evenduring the periods 
| Seldwith the specific | 
_ | completesatisfaction. | | strength, with minimum weight. Simple to install, as noadjustmentsarenecessary, 
| Specialist in solving vibration problems 
SouTH LA SALLE ST., CHICAGO, ILL. 


@ Cylinder Head of simplest possi- 
ble shape, eliminating possibility 
of cracks from uneven expansion. 


@ Outside Water Connection, elimi- 
nating all leaks to combustion 
chamber. 


© Double row of Ports, providing 
full cylinder charge of clean air. 


© Perfectly flat and smooth Piston 

Crown, guaranteeing long life of 
metal and smallest heat losses 
through piston. 


@ Alco-Sulzer Fuel Pumps readily 
accessible during operation of 


engine. 


@ Rugged Telescope Pipe for Piston 
Cooling, insuring dependable cool- 
ing of piston crown under all con- 
ditions. 


@ Crank Pin and Main Bearing 
Shells interchangeable and amply 
dimensioned. 
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To carry an increased 
load, a 1,480-hp., 8- 
cylinder, Alco-Sulzer, 
two-cycle, Diesel has 
been placed in service 
at the Hudson, Mass., 
Municipal Light Plant. 


DIESEL 


AMERICAN LOCOMOTIVE COMPANY 


WM 30 CHURCH STREET NEW YORK CITY 
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Roucu and finished con- 
necting rods, piston rods, 
crossheads, generator and 
An important factor of dependability in extention shafts for all 
this large engine is the Erie crankshaft. classes of stationary and 


marine engines. 


ERIE FORGE CoO. 


ERIE, PENNSYLVANIA 
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7000 H.P. 
| HAMILTON -M. A. N. 
FOR PHOENIX 


A 7000 hp. HAMILTON-M.A.N. Diesel Engine, the 


* largest ever built in the U.S.A., is now successfully 


operating in the Tempe, Ariz., plant of the Salt River 


Valley Water Users’ Association of Phoenix, Arizona. 


Generator end of the 7000 
hp. HAMILTON-M.AN, Diesel 
Engine at Tempe, Ariz., show- 
ing the 25 cycle, 6250 kva. 
General Electric generator. 
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Illustrated above is a general view of the Diesel 
plant at Tempe, Ariz., of the Salt River Valley 
Water Users’ Association. The first 7000 hp. HAM- 
ILTON-M.A.N. Diesel engine is now installed and 
successfully operating. Foundations for a second 
engine of the same size and make, due for deliv- 
ery this September, are shown in photo to the left. 
The building, as now erected, is large enough for 
three units and sufficient ground in the rear has 
been allowed for the possible installation of five 
similar engines, fer a total installed capacity of 
56.000 hp. 


A detailed description of this, the largest unit en- 
gine installation built in the U.S.A... appears in an 
eight page article in the editorial section of this 


issue on pages 24 to 31. 


The three men standing in front of this engine 
makes possible a visualization of the tremendous 
size of this 7000 hp. HAMILTON-M.A.N., Diesel 
engine. The largest single unit built in this coun- 
try. Five similar units were built, seven years ago, 
for Vernon, Calif... Municipal power plant. 
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Front view of Tempe, Ariz., Diesel Plant and 
close-up of operating platform of the 7000 
hp. HAMILTON-M.A.N., Diesel engine. 


In addition to manufacturing this 7000 H.P. 
HAMILTON-M.A.N. double acting, two cycle Diesel 
Engine, which is offered in various cylinder units, 
we also manufacture a line of single acting. two 
cycle HAMILTON-M.A.N. Diesels rated at 250 kw. 
per cylinder. Three 3-cylinder units of this type 
are now operating at Brawley. Calif... for the 
Imperial Irrigation District and three 6-cylinder 
units of this same size are now under construction 


for this same plant. 


HAMILTON - M. A.N. | 
GENERAL MACHINERY CORPORATION | 


Hooven. Owens. Rentsehler Division 
Hamilton. Ohio 


j 
* 
2 
S 
£ 
=] 4 
4 2 —< | 
1] 
4 / | | 
| | | 
1 | | | 
| 
i | 
|| 
1] 
| 
| 
| 


OLIVER J. NICKLAW has worked on G-E generators since 1899. He put the 
first joint coils in the giant generators at Boulder Dam, has assembled and 
rebuilt generators in nearly every state and in India, Canada, Norway, Mexico, 
and Indo-China. Asked what part of the world he likes best, Nick smiles, says 
he believes it’s Schenectady, where he owns his home, has his yard full of 
Paul's Scarlet Climber roses and regal lilies 


LOBE-TROTTER 0. J. Nicklaw, better known as “Nick,”’ is 
or ok one of the skilled G-E workmen who built the new generator 

shown at the right. Thirty-nine vears with General Electric, he’s 
worked on all sizes of generators in our shops and customers’ plants 


at home and abroad. 


Once he rebuilt four giant generators in India with the help of only 
native labor directed through an interpreter. For that he received. 
in 1924, the Charles A. Coffin 


given by General Electric for especially meritorious service. 


Foundation Award, coveted honor 


In our shops Nick assembles coils into generator slots, wedges them 
in place, braces the end portions, connects the proper phase groups, 
wi . and then insulates the connections. Extreme skill and care are neces- 
; ' sary at every step if the generator is to last a long time with little 


maintenance. Nick helps make sure that it will. 


ELECTRIC 


LIKE NICK'S BUILDS 
LONG LIFE INTO EVERY 


He’s Typical of the Skilled 
G-E Craftsmen Who Built 
This Generator 


LARGEST 25-cycle engine-driven generator in the United States. This G-E gen- 
erator, along with G-E voltage regulators and switchgear, has just been installed 
in the power station of the Salt River Water Users’ Association at Tempe, 
Arizona. It is rated 6250 kva at 167 rpm, 6600 volts. The same type of careful 
workmanship that built it goes into even the smallest G-E generator 


Equally careful craftsmanship goes into the production of all G-E 
equipment. No matter what type you need, when you specify Gen- 
eral Electric the skilled work of experts like Nick goes into its con- 


struction. General Electric Company, Schenectady, New York. 


040.59 
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(Above)—7,000 b.p. M.A.N. Diesel engine, built by Hooven. Owens, Rentschler Co., recently put 
into power and irrigation service at Tempe. near Phoenix, Arizona. This giant has eight cylinders, 
and is of two-stroke, double acting design. Biggest Diesel built in several years . . . lubricated 
with Texaco exclusively. 

(Right)—General view of Tempe plant of Salt River Valley Water Users Association, big power 
and irrigation service organization, Thomas M. McComb, Supt. The giant cactus in the foreground 
is the “saguaro.” 
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ADOPTS 


RECENTLY INSTALLED as a stand-by and 


booster unit of the Salt River Valley Water 
Users Association, it’s one of the largest 
Diesels operating in the Western Hemi- 
sphere, and lubricated 100° with Texaco. 

Overall dimensions are 56 feet long, 22/2 
feet high, weighing 350 tons, the eight cyl- 
inders are each 24 inches in diameter, 36- 
inch stroke. 

Keeping moving parts efficient in this 
huge Diesel makes effective lubrication 


vitally important. Knowing this, the engi- 


neers in charge chose Texaco. 

Texaco Ursa Oil is used for lubrication of 
cylinders and Texaco Algol Oil in the crank- 
case, assuring freedom from harmful car- 
bon, sludging, frequent cleaning. 

Trained lubrication engineers will help 
you select the right lubricants for your 
Diesels. 2108 Texaco warehouse plants as- 
sure prompt delivery, wherever you may be. 
Wire, phone or write: 

The Texas Company, 135 East 42nd St., 
New York City. 
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SAVES MONEY! 


“RPM” Diesel Engine Lubricating Oil saves 
money for ‘Caterpillar’? Diesel operators 
everywhere. The first non-ring-sticking 
oil ever developed for ‘‘Caterpillar’’ Diesel 
engines—today more of it is being sold and 
used in these engines than all other Diesel 
oils combined. It can save you money, too 
—by eliminating periodic overhauls—by 
minimizing power-losses — by reducing 
non-operating hours—by giving you out- 
standing lubrication performance. 


FOR “CATERPILLAR” DIESEL ENGINE LUBRICATION 


“RPM” Diesel Engine Lubricating Oil is dis- STANDARD OIL COMPANY OF NEW JERSEY 
tributed by the following companies under STANDARD OIL COMPANY OF 
the brand names indicated: PENNSYLVANIA 

Signal “RPM” Diesel Engine Lubricating Oil: 


IN THE UNITED STATES SIGNAL OIL COMPANY 

“RPM” Diesel Engine Lubricating Oil: Sohio “RPM” Diesel Engine Lubricating Oil: 

THE CARTER OIL COMPANY, Tulsa, Oklahoma 

HUMBLE OIL & REFINING COMPANY IN CANADA 

srammane OIL company (Indiana) “RPM” Diesel Engine Lubricating Oil: 

STAN A OIL COMPANY (ine. in Kentucky) IMPERIAL OIL LIMITED 

STANDARD O8. COMPANY (Nebraska) STANDARD OIL COMPANY OF BRITISH 

STANDARD OIL COMPANY OF CALIFORNIA COLUMBIA LIMITED 

STANDARD OIL COMPANY OF TEXAS 

UTAH OIL REFINING COMPANY THROUGHOUT THE WORLD 
Diol “RPM” Diesel Engine Lubricating Oil: = “RPM” Diesel Engine Lubricating Oil is also 

COLONIAL BEACON OIL COMPANY, INC. available through distributors in more than 

STANDARD OIL. COMPANY OF LOUISIANA 100 other countries. 


STANDARD OIL COMPANY OF CALIFORNIA 
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A “CATERPILLAR” DIESEL 
MARINE ENGINE! 


THE “CATERPILLAR” 
DIESEL MARINE ENGINE 
IS AVAILABLE 
IN THESE THREE SIZES: 


8 CYLINDERS — 5%" x 8” — 900 R. P.M. 135 BHP. HEAVY DUTY 
6 CYLINDERS — 5%” x 8” — 900 R. P.M. 100 BHP. HEAVY DUTY 
6 CYLINDERS — 514" x 8” — 900 R. P.M. 80 BHP. HEAVY DUTY 


The ‘‘Fannie D''—well known in the waters around Houston and 
Galveston, Texas. Powered by a 6-cylinder ‘‘Caterpiliar’’ Diesel 
Engine. The ‘‘Fannie D”’ is 41 feet in length. Three-blade propeller : 
44 inches in di ter by 28-inch pitch. 


The ‘“‘Diamond’’—a twin-screw, tunnel-type river towboat—55 
feet in length, 16 feet over-all width and 26-inch draft—the two 
propellers are 42 inches in di eter with 30-inch pitch turning at 


425 R.P.M. Powered by two 6-cylinder ‘‘Caterpillar’’ Diesel Engines. 


* 


WHEN boat owners go to the trouble and expense of con- 
verting standard “Caterpillar” Diesel power-units to marine 
use, you can bet they feel confident of saving money in the end. 

And that is exactly how it has worked out! Numerous 

“Caterpillar” Diesels (“marined” at the owners’ own expense) 
have been in operation for several years ... and proved that 
these world-famous engines give outstanding economy and 
dependability on the water. 

In fact, the success of such converted “Caterpillar” Diesels 

has resulted in an increasing and insistent demand for a 
factory-built “Caterpillar” Diesel Marine Engine! 

We accept the urge of progress, and now offer such an 

engine in three sizes . . . each designed and built to operate 
continuously at full load, under the most severe conditions 
at rated horsepower. They are suitable for driving either 
right or left-hand propellers. Fresh-water jacket cooling with 
integral heat exchanger is standard equipment. 

Backing up the “Caterpillar” quality of these engines is 

“Caterpillar” world-wide service—the most complete and 
readily available of any Diesel engine manufacturer! See 
your nearest “Caterpillar” dealer, or write direct, for more 
information about the “Caterpillar” Diesel Marine Engine. 


CATERPILLAR TRACTOR CO. + PEORIA, ILLINOIS 


CATERPILLAR 


ve fer ore 


DIESEL POWER 


DIESEL ENGINES © DIESEL-ELECTRIC GENERATOR SETS 
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This view of the general engine room of the Seaford Light & Power 
Co. shows three Fairbanks-Morse Diesels lubricated with oil cleaned 
by Goulds Hydroil Purifiers. 


eee IN THIS MODERN PLANT 


GOULDS HYDROILS 


ARE SERVING AND SAVING 


HE SEAFORD LIGHT & POWER CO. recently built a new 600-kw. Diesel 


generating plant to serve the citizens of Seaford, Del. 


Engineers designed this ultra-modern plant to give continuous, effective service to 
its customers. They knew that good lubrication is of vital importance in Diesel 


engine operation, so installed a Goulds Hydroil Centrifugal Oil Purifier. 


Dirty lubricating oil is passed through a Goulds Hydroil and, after purification, 
returned to the engine's clean oil reservoirs. This is another instance where Diese 


operators have learned the importance of cleaning oil to reduce engine wear. 


Other plants can also obtain these same advantages from a Goulds Hydroil. Our 
Engineers are always available for consultation on your oil purification problems. 


Write today for complete information. 


Another Goulds aid to Diesel operating ex y 
the new Goulds Exhaust Gas Heater. Without any 
operating cost, it preheats oil for centrifuging. Cold oils 
and highly viscous oils are quickly and economically 
heated for efficient centrifuging by utilizing B.T.U.'s 
otherwise wasted. It does away with the need for current 
consuming electric heaters, requires little attention, 
controls the temperature automatically or manually. 
Let us send you Bulletin No. 510 on the Goulds 
Exhaust Gas Heater. 


ATLANTA, BOSTON, CHICAGO, HOUSTON, NEW YORK, PHILADELPHIA, PITTSBURGH, TULSA, Representatives in all Principal Cities. 
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$650.00 


with proving ground for 


“Proving grounds” and laboratories usually 
save money for both manufacturer and con- 
sumer and this installation is no exception. 


— 


First of all, these Superior Diesels furnish 
power at a monthly saving of $650 to the 
BURNHAM REFINERY OF THE CALUMET 
REFINING CO., REFINERS OF A LINE OF 
DISTINCTIVE AUTOMOBILE AND DIESEL 
LUBRICATING OILS, manufactured ex- 
clusively under the Schulze high vacuum 
process. These oils are marketed under differ- 
ent brands but are identified by their emblem 
indicating their “patented heart cut” nature. 


The engines also serve as part of the laboratory 
equipment in a constant program of product 
test and development for the benefit of the 
consumers of the products of this refinery. 


Of great importance to a manufacturer of lubri- 
cants is the opportunity to develop his product 
for the exacting needs of Diesel engines, under 
the constant observation and test possible 
with this typical pair of modern, heavy duty 
engines. 


After a run of 7027 hours from October 1936 
to October 1937, engine No. 10277, which 
was lubricated with “BURNHAM” S. A. E. 30 
lubricating oil, was completely dismantled 
and inspected. 


Two 150 H. P. Superior Diesel engines in the plant of 
The Calumet Refining Company, Burnham, Illinois. 


In spite of nearly constant operation and occasional high overloads, the wearing parts of the engine were 
found in condition nearly equal to new, with only average liner wear of .0015 inch, with rings free and 
clean, valves in good condition, bearings tight and free from any corrosion, and heads and pistons with 
only a very light deposit of fluffy carbon which could be wiped off with the fingers. Further, using this 
oil and “BURNHAM” fuel, lube oil consumption was less than half of Engine Manufacturer's guarantee 
and fuel consumption was also lower than guarantee. 


The results are eloquent of the reliability and economy of good Diesel engines when their performance is 
safeguarded by the use of high grade lubricating oils and fuels which have been developed for a specific 
purpose under actual operating conditions. 


THE NATIONAL SUPPLY COMPANY ... surerior ENGINE DIVISION 


FACTORIES: Springfield, Ohio; Philadelphia, Pa. - SALES OFFICES: Springfield, Ohio; Philadelphia, Pa.; New York, N. Y.; Los Angeles, Calif.; Houston, Texas. 
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SWITCHGEAR 


UNDIVIDED 


ELECTRICAL RESPONSIBILITY 


OU'LL get better results from your Diesel-Elec- 
tric plant if you place the responsibility for its 
perfect operation on one, dependable manufacturer. 
Make it Westinghouse throughout; generator, switch- 
ing apparatus, voltage regulators, exciters, motors 


and control for auxiliary equipment. 


Westinghouse A.C. Generators are matched to the 
Diesel engines driving them. Similarly, the other 
equipment should be designed to operate as matched 
units, to assure long life and high efficiency. West- 
inghouse has the engineering and manufacturing 


facilities to assume such complete responsibility. 


WESTINGHOUSE 


a 


REGULATORS 


Nationwide service facilities are concentrated in 
37 Westinghouse service shops. No matter what 
your need, factory-trained experts are always avail- 
able to give you prompt and efficient service. This 
is another advantage of undivided responsibility 


on electrical equipment. 


The booklet, “A.C. Gener- 
ators for Diesel Engine 
Drive,” gives detailed data 
on Westinghouse Generators 


and auxiliary equipment. 
Ac 
DISSES SNGHTS 


) 


Write for a free copy. 


ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH. PENNA, 


GENERATORS: ge 


EXCITERE AUXILIARY MOTORS “HBPOMATIC CONT 
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There are two ways to service fuel injection equipment in 
the field—the old way which makes it necessary for the 
truck or tractor operator to call up a distant service station 
for help, and the modern way whereby the operator does 
his own servicing in emergency, thus saving both time and 
expense. Which will you have? 


TIMKEN Fuel Injection Equipment embodies these modern 
developments: (I) a system of easily renewable pumping 
units, nozzles and other vital parts; (2) a comprehensive 
instruction book that enables any truck or tractor driver or 
garage mechanic to understand the simplified construction 
and operation of TIMKEN Fuel Injection Equipment and to 
service it in the field when necessary—without removal 
from the engine. 


One striking example of the savings that can be made with 
TIMKEN Fuel Injection Equipment is in the cleaning of 
nozzles. By means of the simple cleaning tools and the 
complete but simple instructions which we furnish, the 
engine operator in most instances saves the cost of new 
nozzles. If you are a manufacturer of fuel oil burning en- 


gines it will pay you to standardize 
on TIMKEN Fuel Injection Equipment. 
If you are an engine user it will pay you 
to insist on having TIMKEN Fuel Injec- 
tion Equipment on the engines you buy. 


CANTON, 


Replacing a pumping 
unit in a TIMKEN Fuel 
Injection Pump. 


OHIO | 


TIMKEN ROLLER BEARING COMPANY, 


Manufacturers of TIMKEN Tapered Roller Bearings for automobiles, motor trucks, 

railroad cars and locomotives and all kinds of industrial machinery; TIMKEN Alloy 

Steels and Carbon and Alloy Seamless Tubing; TIMKEN Rock Bits; and TIMKEN 
Fuel Injection Equipment. 
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TIMKEN 


TRADE MARK REG. U. &. PAT. OFF, 


FUEL INJECTION EQUIPMENT 
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The GM Diesel makes the great 
economies of Diesel-Electric Drive 
more adaptable to more types of 


vessels than ever before 


W it makes little difference what special class 
of work your ships were designed to do—what 
sort of space arrangements must be considered— 
what peculiarities of hull construction and draft 
limitations are involved. 


The GM Diesel’s new flexibility puts the lower 
operating costs and greater safety of Diesel-Electric 
Drives within the ready reach of practically all ships 
up to 9,000 deadweight tons! 


Designed on the GM 2-cycle principle, this new- 
type Diesel is more compact—actually packs more 
power per cubic foot than marine Diesels of the past. 


And since each of its cylinders operates independ- 
ently, the required horsepower may be obtained with 
equal efficiency by installing a number of small units 
in available waste spaces—or by consolidating it in 


one large unit—whichever is most desirable for your 
particular vessel. 


Thus thousands of marine operators whose ships 
once seemed unsuited to a Diesel-Electric Drive can 
today enjoy its fuel savings, elimination of stand-by 
losses, and the facile maneuverability provided by 
its instantaneous pilot-house control. 


That is the significance of this new adaptability of 
the GM Diesel. Look in the panel below and you will 
see how wide is its range of uses. # 


Of equal interest, too, should be the news that under 
the General Motors all-inclusive policy of manufac- 
ture, installation and service, you are assured of a 

minimum “time out” for servicing and repairs. 


FOR ALL MARINE \. 
USES—GM DIESELS 


Towboat units Self-propelled 
barges yy Inland waterways tankers 
y¥ Main ship propulsion, in multiple 
units VY Auxiliary power plants 


DIESEL ENGINE DIVISION - Clevelan 
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Pierce Governors are installed on 
all Three Hill Diesel Engines in 
the Big Bear Market Diesel plant. 


ill 
‘ at L L E E L eee for the rigid service to which these three en- 


gines are put. 
der The three Hill Diesel Engines installed in the 


Just another example of the general trend 


fac- Big Bear Market, Paterson, N. J. ace all amongst Diesel engine builders to standardize 

equipped with Pierce Governors. See details of on Pierce 

irs. ais 4 ee on pages 49, designed to meet the particular requirements of 
each manufacturer of Diesel engines. Being 
Our congratulations to the Hill Diesel Engine of the centrifugal (flyball) type, they respond 
Company on this outstanding installation and instantly to each change in engine load and 
on their selection of such a high quality governor maintain a uniform speed. 


THE PIERCE GOVERNOR COMPANY 
1600 OHIO AVENUE, ANDERSON, IND. 


PIERCE GOVERNORS 


STANDARD SINCE 1913 


For Dependable Performance— Choose Pierce 
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The Aluminum used in your 
Diesel engine got a lot of atten- 
tion before that engine was 
delivered to you to place in 
service. Consider first what 
happened in the manufacturer’s plant. 

The engine designers analyzed the 
advantages to be obtained by using Alumi- 
num. Production men determined what 
fabricating methods should be followed 
for best results. The finished parts were 
given every known test to prove their 
soundness. The completed engine was 
operated on the test stand hour after 
hour, day after day, delivering full load; 
economy and reliability of the engine were 
convincingly checked. 

Equally important was our study made 


before the Aluminum parts were de- 
livered to the manufacturer. The im- 
portance of these factors was determined; 
the light weight of Aluminum: its supe- 
rior heat conductivity: resistance to 
corrosion; strength and ability to stand 
up in the grueling Diesel service. For 
each use, the Alloy of Alcoa Aluminum 
best meeting the requirements was 
recommended. 

Our interest does not end there. Con- 
stant checking of the behavior of Alumi- 
num in service gives us a double- 
check on performance. Like the manu- 
facturer, we want to be certain that you 
are getting top-notch service. 

Aluminum Company of America, 2141 
Gulf Building, Pittsburgh, Pennsylvania. 
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Light and power plants all over America 
are turning to Macmillan RING-FREE 
Motor Oil for lubricating their diesel en- 
gines. The reason? Because, wherever 
diesels are used .. . in stationary or motive 
equipment...engineers and master me- 
chanics praise RING-FREE as the answer 
to their lubricating problems. RING- 

MACMILLAN FREE increases the power delivered and 
Hy IN G- FR E E lengthens the time between overhauls, 

Mor DR ott : . because it reduces friction wear, operat- 
ing temperatures and removes carbon 
formed by fuel or other oils. And, further- 
more, RING-FREE does this grand lu- 
bricating job equally well in all types of 
diesel, gasoline or natural gas engines. 


MACMILLAN 


Let the Macmillan Man show you why RING-FREE 
s “SOLD ON MEASURED PERFORMANCE” 


MACMILLAN PETROLEUM CORPORATION 


50 W. 50th St., New York * 6245S. Michigan Ave., Chicago 
530 W. 6th St., Los Angeles 
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BELOW—Protectomotor ecuipped Diesels at 
Simonds Saw & Steel Co., Fitchburg, Mass. 


notsy 


an ls Quesel imlakes. 
COSTS LITTLE MORE THAN A SILENCER OR FILTER ALONE » « « Why buy an air filter and 


then have to purchase a silencer later at extra cost? 
A. Rectifying Chamber (A Series). Get a Protectomotor Model DS the first time —it is 
B. Dry Feltex Filtering Medium. not only the finest air filter ever made but an effec- 


. . . tive silencer of intake noise as well on both Diesel 
C. Radial Fin Construction. 


engines and compressors. New. exclusive construc- 


D. Rigid, Galvanized Mesh Frame. tion —the only combined silencer-filter on the mar- 
E. Heavy Reinforcing Tube. ket. Complete range of sizes. Easily installed. 


PROTECTOMOTOR 
LUBRICATING OIL FILTERS 


Models CPL and CPHL, Efiient, easily installed 


and economical filters for Diesel and other stationary 


RADIAL FIN 
CONSTRUCTION 


Sixteen years of service in thou- 


MODEL CPHL internal combustion engine lubricating systems. Hori- 
zontal (CPHL) and vertical (CPL) models—(hori- 
zontal shown). Inserts quickly removed and easily 


sands of applications have 


proven the superiority of the 


patented Radial Fin Construction used in all circular Pro- 
tectomotor engine intake and lubricating oil filters. This ex- cleanable. One insert good for many months of heavy 
lusi eed a . duty operation: then may be replaced at low cost. 
clusive construction possesses two great advantages—first. 

Anyone can open filter for cleaning or inspection in 
it has no broad, flat surfaces to vibrate in pulsating intake 

5 minutes by means of quick-acting swing clamps. 
service: second, it permits the largest possible area of filter- 
(A) Inlet. (D) Reinforced core. 

(B) Outlet. (E) Radial Fin Construction. 


ing surface to occupy the smallest possible space. This 


means unrestricted air flow and long. service-free operation. MODEL CPHL (C) Wire mesh frame. (F) Spring for retaining plate. 


“Air Filter TEGTOM Headquarters” 
STAYNEW FILTER CORPORATION 


EFFICJENT. 
12 LEIGHTON AVENUE AIR £3 ROCHESTER, NEWYORK 


FILTER 
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FRONT COVER ILLUSTRATION —Caterpillar Diesel 
RD 7 equipped with Le Tourneau Bulldozer landscaping 
in front of the main entrance for the Golden Gate In- 
ternational Exposition. Practor consumes 33, gals. 


5! 2c. fuel per hour. 


PABLE OF CONTENTS — Caterpillar Diesel engine 
in Link-Belt dragline (2'. vd. buck and 60 tt. boom 
at work near Leadville, Colorado. Working 20 hours 
a day on 6 gals. Ile. fuel per hour. Moving 200 yds. 


material per hour. 
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By H. J. LAWSON, 
General Superintendent and Chief Enginee?, 
Salt River Valley Water Users’ Association 


Tu: Salt River Project of Arizona is one 
of the earliest reclamation projects undertaken 
by the Federal Government. Part of the Salt 
River Valley was in a high state of cultivation 
and civilization in prehistoric times, probably 
about the 10th to 12th centuries. The white 
man moved into the valley during the late 
1860's and commenced to build canals and 
irrigate the fertile land. Due to the erratic 
stream flow agriculture was on a_ precarious 
basis until the Federal Government built the 
Roosevelt Dam on Salt River to impound 
flood waters and store same for use when the 
natural flow of the river was less than irriga- 
tion requirements. Along with the develop- 
ment of the irrigation works, power has been 
developed to the extent of approximately 115,- 
000 hp. in hydro-electric plants, utilizing water 


as it is released for irrigation. 


Phe Salt River Valley Water Users’ Association, 
composed of the landowners on the Salt River 
Project, Operates the works built by the gov- 
ernment and the Association has, with its own 
financing, built most of the power system as 
it exists today. There are four dams on Salt 
River with a power plant at each dam, with 
heads varying up to 272 feet. There are also 
four water power plants on the canal system, 
utilizing drops in the canals, the heads vary- 
ing from 19 feet to 42 feet. All the irrigation 
water obtained from Salt River passes through 
four power plants and some of it passes through 


six plants before reaching the irrigated lands. 


On Salt River the two lower dams create regu- 
lating reservoirs which fluctuate from practi- 
cally empty to full each year thereby creating 
storage for water run through the two upper, 
higher head plants and providing power gen- 
eration at seasons when the irrigation demand 


for water is at a minimum. 


PHOENIX. ARIZONA 


Diesel Standby for the Water Power System of 


the Salt River Valley Water Users’ Association 


The total storage capacity on Salt River is 
1,900,200 acre feet of which 1,522,000 acre feet 
are in the Roosevelt Reservoir at the upper 
end of the developed part of the river. The 
annual use of water for irrigation on the Salt 
River Project from Salt River averages about 
700,000 acre feet. This amount of water passes 
each dam and power plant through a total 
drop of from 600 to 750 feet, varving with the 
amount of water in storage and the seasonal 


operation of the reservoirs. 


A ready market for power exists in the region. 
Power is supplied to towns and cities in the 


area, for mining purposes, for irrigation pump- 


ing, manufacturing, cotton ginning and rural 
domestic use. To supply this market requires 
firm power and the water power system, with a 
variable amount of power available, must have 
standby capacity available for emergencies and 
for carrying peak loads. For the past nine 
years this standby and peak load capacity have 
been obtained by contract with the local power 
company in Phoenix. When this contract was 
about to expire the Salt River Valley Water 
Users’ Association decided to build their own 


standby plant. 


Having had vears of experience with steam 


standby, investigations were made regarding 


Wash drawing illustrating general appearance of the plant after the second engine is installed. 
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Diesel engine plants for this purpose, and the 
use of engines was decided upon. As com- 
pared to steam for standby and peak load ser- 
vice the Diesel plant, under the conditions ex- 
isting on this system, is the better. Operation 
has begun and the expected performance as 
to its adaptation for this particular job has fully 
materialized. Operation of the steam plant has 
been necessary for carrying peak loads a large 
part of the time. Much of that time required 
no steam for eight to ten hours a day, but the 
plant could not be started up and stopped 
every day, due to the excessive cost thereof in 
fuel and repairs. The minimum load, that 
the turbine could operate under satisfactorily, 
was 4,500 kw., the turbine having a capacity 
of 18,000 kw. Thus for thousands of hours 
fuel was being used to generate power at low 
economy at a time when water was being by- 
passed around the power plants, it being nec- 
essary to release sufficient water for irrigation 
requirements. Furthermore the steam plant 
was given a base load with the regulation be- 
ing taken by the water power plants. The 
steam plant operators insisted upon this con- 
dition as the economy of the steam turbine 
and the operation of boilers would have been 
very adversely affected by regulating power 
swings of 2,000 to 5,000 kw. which were con- 
stantly coming on the system, mostly from large 
mine hoists and other large intermittently 


loaded equipment. Furthermore to operate 


- 


DIESEL PLANT 


this particular steam plant of one-unit of 
18,000 kw. capacity required an operating force 
in excess of twenty men. On cold standby six 
hours are required to put the steam plant in 
operation; on hot standby, with steam up but 
the turbine at rest, one to one and one-half 


hours are required. 


One 5,000 kw. Diesel engine generating unit 
has been installed and in operation for about 


a month. The unit is handling the load varia- 


General view of the plant at Tempe, Ari- 
zona, showing settling tank in foreground, 
fuel oil storage tank to the left, Fluor 
cooling tower in rear, lube oil storage 
tank in center, and main building of the 
plant to the right rear. 


tions of the system perfectly with load swings 
up to 4,000 kw. These large load swings are 
not instantaneous, but cover an appreciable 
length of time of 15 to 30 seconds. With the 
Diesel unit regulating the speed of the system, 
the water power plants are given base loads 
at maximum output resulting in more kilowatt 
hour output with a consequent reduction in 
kilowatt hour generated by fuel. The increased 
output of water power costs nothing as the 
irrigation demand during the period from 
April to October exceeds the capacity of the 
water wheels to pass water and water is by- 
passed in varying amounts practically continu- 
ously during those months. With the growth 
of load it may soon become economical to in- 
stall more capacity in some of the water plants 
as peak load units, even though their use will 
be limited to six months of the year. The 
system load peaks in the Summer-time due to 
a large irrigation pumping load of some 30,000 
kw. which synchronizes with the irrigation de 
mand on the reservoirs. The daily load factor 
of the system during the Summer months is 


high and will average close to 90 per cent. 


The economy of the Diesel engine is such that 
variations of load do not affect same to any 
considerable amount if the load does not go 
below one-half capacity. With the second du 
plicate unit in, due for completion in Sep- 


tember of this vear, the two engines can easily 


Air-Maze air filter installation on intake side of blower room with 
fuel oil day tank above. Adjoining are the three large Maxim silencers. 
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The three men in front of 7,000 hp. Hamilton-M.A.N. en- 
gine give an idea of the size of this big unit. Cecil Hagan 
oe on the left was the chief erector in charge of erection actwvi- 
ties, in the center is Rex W. Wadman, editor of DIrseL 
Procress, and to the right is Thomas M. McComb, superin- 
tendent of the plant, previously superintendent of the Ver- 
non, California, Municipal Diesel Plant. 


take care of all load changes without light 


load on either unit. 


So far, and it is expected the same conditions 
will continue for some time, the Diesel unit 


operates only on the peak load which, for this 


General view of the engine room showing foundation bolts and foundation for the sec- 
ond 7,000 hp. Hamilton-M.A.N. engine which is due for delivery this September. 


svstem during the Summer season of heavy 
load, occurs from 9 A.M. to 4 P.M. The plant 
is shut down in the late afternoon, locked up 
and left with only a watchman until 8 A.M. 
next morning. Within fifteen minutes after 


the operators arrive at the plant the unit is 
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The front of the building showing the 
Westinghouse transformers and Kelman 
circuit breakers. 


carrying load. It is possible to bring the unit 
from stand-still to full load in less than five 
minutes. The operating force required for 
one 5,000 kwh. Diesel unit is 5 men, and for 
two such units such force will not exceed 8 


men when the plant is operating 24 hours daily. 


The outstanding advantages of the Diesel plant 
for the conditions of this power system are in 
its ability to operate on the variable load 
without undue loss of economy, the possibility 
of quick starting and loading of the units, and 


the low cost of idle standby. 


There are no Diesel engines of larger capacity 
in the United States. There are five other 
duplicate units in Vernon, California, which 
operated on the load of the City of Vernon 


for about five vears. 
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This map illustrates the huge 
territory covered by the Sali 
River Valley Water Users’ Asso 
ciation and the location of the 
Diesel plant at Tempe, Arizona. 
a few miles east of Phoenix 


This Diesel unit operates on an interconnected 


ARIZONA 


1. Water Power System — 80,000 kw. capacity 


° 


(in 8 plants) 


2. Water Power and 


Steam — 12,000 Kw. capacity 


5. Steam Plant — 30,000 kw. capacity 
This view illustrates the 6,250 kva. General Electric 25-cycle 6,600 volt geneva 


4. Steam Plant — 25,000 kwh. capacits tor attached to the 7,000 hp, 24” x 36” 8-cylinder, double acting, solid injection 
Hamilton-M.A.N. engine in the Tempe, Arizona plant of the Salt River Valley 
Water Users’ Association. Cecil Hagan, chief erector, on upper platform and 
6. Steam Plant — 7,500 kwh. capacity Tom McComb, superintendent of the plant, on the lower platform. 


5. Steam Plant — 7,500 kwh. capacity 


The Diesel plant, water power system No. I, 
and the steam plants Nos. 4 and 6 are all 25 
cycles, the other plants are 60 cycles. The two 
frequencies are interconnected through large 
frequency changer units. All plants operate 
in parallel with perfect satisfaction. The plants 


are widely distributed, the distance between 


the most remote being about 200 miles. At 
present steam plant No. 4, owned by a large 


copper mine, is shut down, the present Diesel 


connected systems. Steam plant No. 3 is at 
present operating with only 1 unit of 18,000 
kw. capacity, operating on base loads which 
are varied two or three times a day in amount, 
but in fairly large blocks. A base load given 


to this steam plant usually remains unchanged 


for many consecutive hours. 


The engine operates with practically no out- 


¥ side noise with the exception that the blower 
can be heard several hundred feet from the 
plant. There is no noticeable noise from the 


engine exhaust. 
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’ Drawing showing how the Tempe, Arizona, Diesel plant 
will look after the second engine is installed. The loca- 
tion of all accessory equipment is well marked. 


The engine will successfully use fuel of as low with the building capable of housing 3 units, The investigations leading to the selection of 

a gravity as 18° or 19° Baume. However, it will be about $100.00 per kw. of capacity. Diesel engines for this standby plant were 

is expected that fuels of somewhat higher grav- With fuel oil at present prices it is expected made by the writer in conjunction with Mr. 

ity will be used as such fuels are obtainable at that production cost will be about 4 mills per Lin B. Orme, president of the Salt River 

reasonable cost and the wear of cylinder liners kwh., depending on the plant load factor Valley Water Users’ Association. The plant 

and piston rings will be less with higher grades which will be variable. was designed by the engineering forces of the 

of fuel especially if the carbon content is kept Association with the assistance of Mr. H. M. 

as low as practical. On official test the unit developed 12.93 kwh. Petersen, the western representative of the & 
net per gallon of fuel oil or 543.28 kwh. per General Machinery Corporation, the engine 


The cost of the plant complete with two units, barrel at full load. builder. 
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cement gunite walls and roof. The building 
as now erected is long enough to hold four 
units of the same size as the one now installed, 
although the crane runway is not at present 
long enough to handle more than three engines. 
It will be noticed, however, that the end of the 
building furthest from the present engine is 
sealed with ordinary galvanized iron’ which 
readily permits extension of the building to 
take in up to and including eight engines of 
this same size. At the present time, however, 
one engine is installed and the foundation for 
a second engine has been placed and this sec- 
ond 7,000 hp. unit is now under construction 
and due for delivery in September of this year. 
Every indication points to a steady growth of 
this Diesel plant inasmuch as it has already, in 


its short period of existence, proved itself ideal 
Leeds & Northrup recording pyrometer and 
switches for controlling blower and_ service 
pumps. Air supply tanks to the left. The whole layout of the plant is simple, effec- 


for the purposes for which it was designed, 


tive, and efthcient. No frills, no unnecessary 


THE DIESEL POWER PLANT equipment, but every needed accessory has been 


installed to make this plant easy and economi- 


By REX W. WADMAN cal to operate. 


| 


‘ Lhe first engine installed is a 7,000 hp. Ham- 

; : i ilton-M. A. N. engine, 8-cylinder, double acting, 
the operations of the Salt River Project and also B 
solid injection, bore 24 in., stroke 36 in., manu- 
their reason for selecting a Diesel standby gen- 
factured by the Hooven, Owens, Rentschler 
erating plant rather than a steam. I now take pegs : , 
Division of General Machinery Corporation, 
up the burden of the story and briefly describe ; ; 
Hamilton, Ohio. This engine is direct-con- 

the new Diesel power plant itself. 
nected to 6,250 kva. General Electric 6,600 v., 


The building is steel frame construction with 25-cycle generator, with direct-connected exciter 


General view of plant complementing figure 7. notice exhaust arrangement whereby the exhaust 
is led from engine to large cement pit and thence out through three Maxim silencers. 
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Lubricating oil handling equipment con- 
sisting of storage tank to extreme left, 
Northern transfer pump, Braun heat ex- 
changer, and duplex Elliott strainers. 


and pilot exciter with automatic voltage regu- 
lation. Immediately outside of the build are 
located the 6,250 kva. Westinghouse transform- 
ers, 6,600 to 45,000 volts, self-cooled, and ad- 
joining them are the 6,600 to 50,000 volt Kel- 
man oil circuit breakers. 

A 32,000 cu. ft. Allis‘Chalmers scavenging 
blower driven by 400 hp. induction motor is 
installed in a separate room as indicated in 
figure 7. The cooling equipment consists of a 
Fluor aerator cooling tower, total capacity 2,800 
gpm. from 120° F. to 90° F. with a 77° wet 
bulb and a 5-mile wind, in addition to which 
there is a large settling pond as shown in fig- 


ure |. 


In figure 1 may be seen the 420,000 gal. ca- 
pacity fuel tank, the Fluor cooling tower, and 
the 12,000 gal. capacity lubricating oil storage 
tank, and then the rear view of the power plant 
itself showing the corrugated iron temporary 
rear wall which permits the extension of the 
building to take in additional engines. In fig- 
ure 2 a close-up of the air filter installation is 
shown consisting of 24 Air-Maze unit type air 
filters. Immediately back of this battery of air 
filters is the Allis-Chalmers scavenging blower 
and on top of this small room is the fuel day 
tank. To the right of the blower room will be 
seen the three large Maxim silencers mounted 
on top of a cement chamber into which the ex- 
haust is led from the engine. See figure 10 for 


details. 


Referring to figures 7 and 10, the general ar- 


rangement of the engine room is obvious. All 
of the principal accessories are located in the 
sunken gallery and here is found a Sharples 
centrifuge in constant operation on the fuel 
line, taking the fuel from the main storage 
tank, purifying it, and pumping it to the day 
tank above the blower room where it flows by 


gravity to the equalizers on the engine. 


The fuel handling equipment consists of a large 


Bassler fuel oil meter out in the yard which 
measures the oil as delivered from tank cars 
to the storage tank. Here a 300 gpm. Viking 


pump is used for unloading. 


A smaller Bassler fuel oil meter is located in the 
engine room between the day tank and the 
engine so that a complete record is kept, first 
of the amount of oil delivered to the storage 


tank, secondly of the amount of oil delivered 


This chart typifies the tremendous fluctuation in load which is thrown on this engine each day it 
operates and explains why a Diesel engine successfully handles the problems of this particular user. 
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to the engine. The principal feature of this 
Bassler meter is that it automatically compen- 
sates for temperature differentials and registers 


the exact amount delivered. 


The flow of lubricating oil is equally as simple. 
In the sunken gallery will be noticed a large 
lube oil day tank connected to a Northern 
pump, in turn connected to a Braun oil cooler. 
then through a pair of Elliott strainers to the 
engine. On the return the lubricating oil is 
taken through a Sharples centrifuge, purified, 
and returned to the day tank. Lubricating oil 
for this entire plant is supplied by The Texas 
Company, Ursa being used for cylinder lubri- 
cation and Algol No. 607 for bearing lubrica- 
tion. It will be noticed that eight Manzel lubri- 


cators are used for cylinder lubrication. 


One of the outstanding features of this Diesel 


installation is the manner in which this engine 


operates parallel with the hydro-electric 
plants and with the steam plants, acting as it 
does to take the overload of the entire system 
and, in effect controlling the trequency of the 


entire system. 


The two charts (Figs. 14 and 15) typify the 
average daily load fluctuations and the corre- 
sponding close control of frequency changes 
made possible by the Woodward governor 
mounted on the engine and so noticeable in 


figure 13. 


The ability of this big engine to take these wide 
fluctuations in power demand has been a mat- 
ter of pleasing satisfaction to the owners be- 
cause that is exactly what this plant was built 
for and the ability of the Diesel power plant 
to take these violent surges of power without 
trouble and with no loss of time enables the 
rest of the system to operate at its highest ef- 


ficiency. 


pump, both driven by 


the plant 


Control station showing location of Woodward 
governor which does such a splendid job of 
control, and just under the platform to the 
left and right of the gauge board are two large 
Purolator lube oil filters. 


The frequency chart hereunder typifies how splendidly the Woodward governor on this 7,000 hp. Hamilton-M.A.N. engine 
controls the frequency of the entire system regardless of the tremendous surges in power noticeable on the opposite chart. 


Sharples No, lo 400 gpm. fuel 
oil centrifuge. A duplicate of 
this machine is used on the lube 
oil line for continuous operation 
in each case. In the background 
is Allis-Chalmers piston cooling 
pump cylinder cooling 


Chalmers motors. Crane valves 
and fittings ave used through 
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“Little David,” 56.7 x 15 x 4.8, 
powered by a_ 4-cylinder, 
84." x12", 90 H.P. Atlas 
Diesel, installed in 1925 to 
replace a gasoline engine. 


“Ray,” 42x 9.54, purchased 
in 1923 and powered by a 3- 
cylinder, x 10%", 50 
H.P, Atlas Imperial Marine 
Diesel. 


“Diamond Z Il,” 57 x 16x 8.4, 

an all steel welded hull built 
im 1937, is powered by a 6- 
cylinder, 9" x12", direct re- 
versible Atlas Diesel. 


“Chief,” an all steel riveted 
hull with twin tunnels, pow- 
ered by a pair of 6-cylinder, 


x16", 350 HP. direct 
reversible Atlas Die sels and a 
3-cylinder, 6%" x8! 45 


H.P. Atlas Diesel Ausiliary, 
driving a 10 KW generator, 
a 600 G.P.M. pump and 
40 C.F.M. air compressor. 


TLAS 


“Patricia,” 87.11 x 21.3. 9.3, mewest of the 


Crown Zellebach tow 


a twin screw powered by a pair of 6-cylinder, 10" x 13' direct rew 
Atlas Diesel which drives a 25 Ki generator which su plies curr. 


The picture above, showing the 


“Patricia” with five hy ged fuel | 


in the swift waters of the Cognbia and 


R. W. Confer, Superintendent, is in direct charge 
of all tow boats and barges which supply the 
several mills, and deliver finished products to 
terminals for transshipment by water and rail. 


OWING pulp log rafts from their timber- 
lands along the Columbia and Willamette 
Rivers to their several paper mills on the same 
streams, towing barges of finished products 
various terminals tor shipment by water and rail 
—this is the job in which nine Atlas Diesel pow- 
ered tugs are daily engaged. 
The mills of the Crown Zellerbach Corporation 
manufacture a varied line of products ranging 
from newsprint to sulphite and kraft, from toilet 
tissue to fibre board. Ocean freighters take these 
finished products from the Columbia River and 
Puget Sound to California and the East Coast, 
and to many foreign lands. 
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ATLAS IMPERIAL 


Eastern Division 
115 BROAD STREET, 
NEW YORK, N. Y. 


Central Division 
228 NO. LASALLE STREE 
CHICAGO. ILLINOIS 


Gloucester—Providence—Philadel ian 
Fort Worth—Houston—Fl Paso—Terminal 
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‘rown Zellebach tow boats, is a welded all steel hull built in 1937, 
r, 10" x13" direct reversible Atlas Diesels. 
r which supplies current for the towing winch, lights, and five pumps. 
ith five houged fuel barges in tow, indicates the capacity of this tug 


of the Cognbia and Willamette Rivers. 
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L. R. Gault, General Manager of the Western 
Transportation Co., is responsible for all trans- 
portation, rates and routing for the Crown-Zeller- 
bach interests in the Pacific Northaest. 


The newspaper in San Francisco must have its 
newsprint to get its editions onto the street—the 
bag factory in New York needs its paper to make 
‘bags. Both are dependent to some extent on 
7 ability of Mr. Gault and Mr. Confer to 


keep raw materials and finished products moving. 


Keeping water commerce moving requires eco- 
nomical and dependable motive power—Diesel 
engines that need not be coaxed, pampered or 
petted; engines that will deliver tows on sched- 
ule, that are easy to care for and seldom need 
repair. Such service requirements are behind 
the choice of Atlas Diesels by the largest fleet 
operators on both coasts. Mistakes in choice of 
power are expensive—don’t experiment—choose 
Atlas and be sure. 


COMPANY 


entral Division 
. LASALLE STREET. 
CAGO, ILLINOIS 


Western Division 
1000 NINETEENTH AVENUE, 
OAKLAND, CALIFORNIA 


re—Chartston—M iami—Jacksonville—Tar pon S prings—New Orleans 
lan d—Sed le—Portiand—V ancouver—K etchikan—H onolulu—Manila 


MPERIAL 


She also carries a 40 H.P. 


“J. H. Walker,” 42.2x 11.9 x 
4.3, bought in 1924 and pow- 
ered by a 3-cylinder, 8%" x 
12”, 65 H.P. Atlas Diesel, re- 
placing former gasoline 
power, 


“R. W. Confer,” 54.3x 15x 
6.6, a semi-tunnel riveted 
steel hull built in 1930 and 
powered by a_ 6-cylinder, 
9” x12", 160 HP. direct re- 
wversible Atlas Diesel. 


“Viola,” 45x 13.6x 6.6, all 
steel welded hull, bought in 
1936 and powered by a 6- 
cylinder, 72" x 10%", direct 
reversible Atlas Diesel. 


“Constance J”, 45.2% 13.6x 
6.3, @ semi-tunnel all steel 
welded hull, powered in 1935 
by a 4-cylinder, 9" x 12", 110 
H.P. Atlas Imperial Diesel. 
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Tu Diesel dredge J. W. Wilkinson was re- 
cently placed into commission by the La Crosse 
Dredging Company of Minneapolis, Minn. The 
dredge is intended for general contracting work 


along the Mississippi River and its tributaries. 


The hull of the J. W. Wilkinson is of all- 
welded steel construction, designed by Jean 
M. Allem & Company, consulting engineers 
of Chicago, was built by the St. Louis Ship- 
building & Steel Company of St. Louis, Mo. 
Its length is 130 feet with a beam of 36 feet 
and a depth of 9 feet. The length over all is 


181 feet and the draft is 6 feet. 


The hull is of transverse construction with two 
longitudinal trusses and three transverse water- 
tight bulkheads. The pilot house is made re- 
movable so that the dredge may pass under 
bridges with but 1614-foot clearance when pass- 


ing from Illinois Waterway to Lake Michigan. 


The propulsion power plant consists of a 
Busch-Sulzer  eight-cylinder four-cycle Diesel 
engine of 1614-inch bore and 21-inch stroke, 
delivering 1,000 bhp. at an engine speed of 300 
rpm. The engine is equipped with American 
air filters, since air filtering is as important on 
marine installations as it is on land, a fact 


that is all too often overlooked. 


Another Busch-Sulzer Diesel of six cylinders, 
of 13-inch bore and with a stroke of 17 inches, 
delivering 450 bhp. at an engine speed of 300 
rpm., is directly connected to a 300 kw., 250 
volt D.C. generator, which supplies current for 
the hoists, cutter and all auxiliary machinery. 
A third Diesel engine, a Caterpillar of 514-inch 
bore and 8-inch stroke, drives a 50 kw., 250 volt 


D.C. generator at 850 rpm. 


A balancer set provides current at a potential 
of 125 volts for lighting, for the fans, etc. All 
pumps such as fire, bilge, cooling-water, as well 
as the service pumps, are electrically operated 
and most of them are installed in duplicate and 
also cross connected, so as to avoid any possi- 
bility that the dredge may be inoperative due 


to pump failures. 


W. 


By GEORGE D. CROSSLEY 


The main dredging pump is directly connected 
to the Busch-Sulzer engine by means of a Fast 
shear-pin type flexible coupling. The dredg- 
ing pump is of all-steel construction with 
Kingsbury thrust as well as radial bearings. It 
has a 2l-inch suction and an 18-inch discharge 
with a runner diameter of 76 inches for oper- 


ating speeds of from 220 to 300 rpm. 


The normal digging depth is 38 feet, but with 


a 20-foot extension, dipping to a depth of 55 


feet may readily be accomplished. 


All of the engines are started by compressed 


air, provided by electrically driven compressors. 


Special attention is given to the fuel and lube 
oils. Hydroil purifiers and also strainers are 
installed in the engine room to insure an un- 
failing supply of clean lubricating, as well as 


fuel oil. 


While the J. W. Wilkinson does not present 
many radically new features, it is thoroughly 


representative of the latest American practices 


WILKINSON 


A MODERN DIESEL-ENGINED DREDGE 


in Diesel hydraulic dredge design. No living 


quarters have been provided for. 


Ihe main dredging pump and the Diesel en- 
gines are located in machinery wells, whereas 
the cutter drive and the hoisting machinery 
with their motors, are located on the deck. All 
of the ladder and spud lifting frames are pin 
connected and thus they may readily be 


lowered. 


The ladder is of extra heavy construction and 
is attached to the bow of the dredge. No lad- 


der well is provided. 


The cutter drive is located on deck and the 
power is transmitted to the ladder by means 
of a telescopic knuckle joint. The cutter motor 
develops 250 hp. and has a speed range of from 
575 to 900 rpm. It drives the cutter shaft 
through a train of Jones reduction gears, at any 


desired speed of from 1714 to 2714 rpm. 


The dredge is equipped with a Bucyrus-Erie 


hoist with no less than seven drums. It is 


"W. WILKINSON 
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operated by 50 hp., 230 volt. D.C. motor. The 
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US 


hoist has a maximum rope-pull of 25,000 Ibs. 


5 » and the rope speed may be varied according to 


need, from a low of 15 per minute to as much 


as 100 feet per minute. 


The seven drums serve the various require- 
ments peculiar to dredging, namely: 
One drum raises and lowers the digging 
ladder. 
Two swing the dredge in its digging opera- 
tions. 
> Two shift the swinging anchors by means 


oii 4 of anchor booms. 


Two drums handle the spuds. 


' The hoist control is unique in many respects 

and is somewhat of an innovation in hydraulic 
| dredge practice. It consists of an oil-operated 
| system developed by the Bucyrus-Erie Company 
in connection with drag-line excavators. All 
the operations of the dredge are controlled by 
but one man from the operating room, which 
is so located as to give the operator a good 
view of all operations. The pump pressure 
and vacuum gauges, the hoist and cutter con- 
uol handles, are all located conventiently and 


in front of the operator. 


The Electro Dynamics Works of the Electric 
Boat Company furnished all of the generators 
The main power plant, a 1,000 hp., 8-cylinder Busch-Sulzer Diesel. 
and motors used on the dredge. The main 

dredging pump, cutter and many of the miscel- 
laneous castings used were furnished by the 
Kling Brothers Engineering Works, while the 
machinery was erected by the La Crosse Dredg- 
ing Company. 

The dredge “J. W. Wilkinson” 
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Deutsche Lufthansa’s new transatlantic mailplane, the “Nordstern,” is a Ha 139 seaplane 


built by Blohm 


Voss. It is powered with 600 hp. Junkers “Jumo” 205 Dhesels. 


TRANSATLANTIC FLIGHTS 


i flights across the North Atlantic with 
Diesel-engined planes were resumed last month, 
with fourteen round-trip crossings scheduled by 
Deutsche Lufthansa. This vear the 2,400-mile 
flights between New York and the Azores are 
being run on a weekly basis, approximating as 
closely as possibly regular airmail service across 
the ocean. Flights are also being made regu- 
larly over the 1,000-mile section between the 
Azores and Lisbon, completing the over-water 
trips, so that data may be obtained over the 
entire route between the United States and 
Europe. The schedule calls for a plane to 
arrive at New York every Monday morning 
and for another one to leave for the Azores 


the same evening. 


A third Ha 139 seaplane, built by Blohm & 
Voss, has been added to the “Nordmeer™” and 


the “Nordwind,” veterans of the 1937 flights. 


By PAUL H. WILKINSON 


This is the “Nordstern” and, like its team- 
mates, it is powered with four 600 hp. Junkers 
“Jumo” 205 Diesels. Its wing has been modi- 
fied slightly, however, so that it has a top speed 
of over 200 mph. and a cruising speed of 175 
mph., which is appreciably faster than the other 
planes. These “mail and freight carriers” are 
catapulted from the floating base ‘‘Friesenland” 
at New York, and from the “Schwabenland” 
at Horta. Between Horta and Lisbon, smaller 
twin-engined Dornier Do /8 flying boats, also 
powered with Junkers “Jumo” 205 Diesels, are 


being tried out. 


One would think, since these activities are 
recorded in the press, that people at Washing- 
ton would have a fairly good idea of what 
progress is being made in aviation. Yet here 
is an interesting sidelight on the situation, 


which certainly speaks for itself. In the “Air 


Commerce Bulletin” of April 15, 1938, issued 
by the Bureau of Air Commerce at Washing- 
ton, there is an article by Col. J. Monroe John- 
son, Assistant Secretary of Commerce, entitled: 
*Transoceanic Flying.” In this article the fol- 
lowing statement relative to the efforts by for- 


eign airlines appears: 


“Imperial Airways and Pan American Airways 
each completed three round-trip crossings—two 
across the North Atlantic and one by way of 
Bermuda and the Azores, and Deutsche Luft- 
hansa catapulted the Nordmeer on its way to 


New York.” 


This paper was presented before the Providence 
Engineering Society at Providence, R. L, on 
March 24, 1938, by Col. Johnson, who pro- 
fesses to be one of our leading authorities on 
commercial aviation. Yet how is it that he 
made no mention of the fact that Deutsche 
Lufthansa completed eleven round-trip cross- 
ings during 1936 and 1937 compared with our 
three round-trip flights? And how is it that 
this worthy expert failed to mention that the 
Diesel was used on the German planes with 
great success, and that it proved to be far more 


economical, from both fuel cost and payload 


Close-up of one of the Dornier 
Do 18 flying boats which are 
being tried out on the Horta 
to Lisbon section of Deutsche 
Lufthansa’s transatlantic route. 
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points of view, than the gasoline engine to 
which our air transport companies are shack- 
led? Can it be that Col. Johnson was unaware 
of these achievements, or did he purposely omit 
to refer to them so as to cover up our de- 


ficiencies? 


And now that the question has been brought 
up. why shouldn't we in the United States have 
airmail service to Europe, when last year many 
tons of mail could have been flown safely across 
the ocean by Deutsche Lufthansa, and this year 
their Diesel-engined planes are ready to carry 
still more? Surely twenty-two trial flights by 
these planes should be sufficient proof that the 
project is past the experimental stage—vet once 
again our government has refused permission 
to Deutsche Lufthansa when by all rights they 


should carry air mail, this year at least. 


It is indeed fortunate for the progress of Diesel 
aviation that the United States does not have 
any such arbitrary powers in the South Atlantic. 
There Diesel-engined planes carry the mail 
week after week, and year after year, between 
Bathurst on the west coast of Africa and Natal 
in Brazil. Passengers, too, will soon be able 
to enjoy this safe and reliable means of trans- 
portation, as Deutsche Lufthansa is testing a 
Dornier Do 26 flying boat for this service and 
expects to have it in operation this year. ‘The 
Do 26 is powered with four 600 hp. Junkers 
“Jumo”™ 205 Diesels, and can carry from six to 
eight passengers and about 1,000 Ib. of mail. 
Furthermore, it is able to take off from the 
water and has an even better performance than 
the “Nordstern,” due to reduced drag of its 


carefully streamlined hull. 


Long-distance flying is becoming more and more 
important, as was demonstrated recently by the 
fine flight of Howard Hughes. He soon real- 
ized the peril of fuel shortage, however, and 
told how he reached Paris with hardly enough 
to spare. To carry enough fuel to fly there 
from New York, he had to take off at a gross 
weight of nearly 13 tons—far more than was 
safe for his Lockheed, which had to attain a 
speed of 125 mph. before it could rise from the 
ground. Hughes, without hesitation, pro- 
nounced “taking off from Floyd Bennett Field 
with such a heavy load” as “the most danger- 
ous part of the flight.” He was frank enough 
to admit that he had been attended by “great 
luck” and expressed doubt that he would ever 
attempt it again. If he had had a_Diesel- 
engined plane, he would not have had to worry. 
The tabulation shows why the “Buckeberg” had 
a far better performance from the safety point 


of view with its relatively low-powered Diesels. 


way back in 1936. 


37 


The engine installation of the “Jumo” 205 Diesel 
on the Ha 139 seaplane is sturdy and well-designed. 


Comparison of long-range flights with Diesels and gasoline engines. 


\irplane 

Flight and mileage 
Time and speed 
Engines 

Type and total power 
Gross weight 

Fuel on arrival 


Year of flight and crew 


Arrival of the “Nordwind” after as 2400-mile flight across the ocean 


Junkers Ju 86 “Buckeberg” 


Dessau—Bathurst (3,625) New York-Paris (3,640) 


20 hours (181 mph.) 16144 hours (22 
Junkers “Jumo” 205 
Diesel (1,200 hp.) 
21,560 Ib. (17.9 Ib./hp.) 
8 hours’ flight 2 hours’ flight 


1936 (3 men) 1988 (5 men) 


Lockheed (Howard Hughes) 


Wright “Cyclone” 
Gasoline (2,200 hp.) 
25,000 Ib. (11.6 Ib. /hp.) 
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900 hp. EMC Road Switcher for the Missouri Pacific Railroad. 


By CHARLES F. A. 


Diesel streamliners have stolen 


the railroad spotlight during the past few years, 
the biggest revolution in’ railway operating 
practice in the past half century has been 
quietly underway — that of substituting Diesel 
switching engines for the traditional steam 
dinkies that banged and clattered around our 
railroad yards and smoked up our choicest 


wholesale districts. 


MANN 


It has been an amazing sight to watch the way 
Diesel switchers have quietly established them- 
selves in the world of railroading, without so 
much as a finger of protest being raised by a 
single railway manager. Thirteen years ago. 
the first Diesel switcher went to work and 
began saving dollars for its operator the first 
hour it started pushing box-cars. When Diesel 
passenger trains came along, great waves of 
controversy swept. railroad board rooms and 
there are still 60 per cent of the American 
operators who stoutly deny the Diesel locomo- 


tive a place on their main line operations. 


First’ Diesel switching locomotive built 
for the Ford Motor Company in 1930, 
equipped with a 300 hp. Ingersoll-Rand 
Diesel engine. 


With the exception of a few transfer move- 
ments of freight trains, America and most of 
Europe is yet without a single Diesel operated 


freight train. 


Fifteen or twenty years of ballyhoo about 
Diesels in railroading, yet no Diesel freight 


trains as vet! 


However, all is different out in the freight 
yards. The amazing success of Diesel switchers 
is due to the fact that these busy little car- 
movers can, on an average, save enough on 
their hourly operating costs to write off their 
capital cost in five years. An astounding eco- 


nomic fact. 


Diesel switching locomotives have the follow- 


ing peculiarly favorable advantages: 


High yearly hours of availability. 


Low hourly fuel, lube and operating cost. 


no 


High initial tractive effort. 
Wide visibility and simplicity of operation. 
Ease and minimum delay in shopping. 


Quiet, odorless, flexible operation. 


ot 


Wearing parts easily and inexpensively 
replaced without withdrawing entire lo- 
comotive from service, hence reduction 
in number of switchers needed to per- 
form a given service and less capital in- 
vestment tied up. 


Available as transfer or branch line loco- 


2) 


motives singly or coupled in units with 


one-man control for all units. 


The above characteristics of operation 
make them more desirable for operation 
in densely populated business and whole- 
sale areas, hence more favorable general 
attitude toward railroad operating them, 


by shippers. 


But, as that sterling old war horse, Al Smith, 


frequently remarks, “Let's look at the record!” 


In 1937, there were ordered for all railroads and 
industrial plants a total of 125 Diesel electric 
and Diesel mechanical locomotives for switch- 


ing service in our great yards and terminals. 


Yet, during this same period, when every op- 


The latest Diesel switching locomotive 
for the Ford Motor Company, two of 
which were delivered late in 1937 by the 
General Electric Company, each powered 
with two 500 hp. Cooper-Bessemer Diesel 
engines, 
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STEAM DINKIES 


* 


erator of steam power, every coal miners’ union, 
Mr. John L. Lewis’ boys were exerting utmost 
pressure, and prices were being pruned by the 
* to stimulate 
Fur- 


ther, when this is broken down, we discover 


old-time builders of steam ‘locos’ 
sales, but 26 steam switchers were built! 
that nearly half of these were built in the 
company shops of one big coal carrying rail- 
road, and most of the remainder were for 
large iron and steel manufacturers who had 
plenty of coal and coke to burn at low cost, 
and not a single switcher which will burn fue! 
under a boiler was built for a large “Class A” 


railroad! 


Surely, 1937 marked a turning point in Amer- 


ican railway power. 


The day of the Diesel switching locomotive is 
at hand, and at least one large classification of 
railway power has already gone fully 100 per 


cent Diesel! 


Of course, it will take some time to wear out 
the old “dinkies” now in service, whose econ- 
omy of renewal and repair is based on the plans 
of another day. But the constant pressure of 
having new switchers that will pay for them- 
selves in five years, as against maintaining a 
fleet of old, creaky wrecks, will soon swing the 


pendulum over. 


No story of Diesel switchers can be complete 
without mentioning the highly important part 
plaved by the Ingersoll-Rand powered Diesel- 
battery locomotives developed for the New York 
Central's famed West Side Freight Line, with 
nearly 40 in that fleet of 300 hp. jobs that were 
the first large fleet to eliminate steam switching 
The 
ican Locomotive Company sold the Central 
Railroad of a 300 hp. Diesel 
switcher, also with an Ingersoll-Rand Diesel. 
back in 1925, 


with two 300 hp. Ingersoll-Rand Diesels to the 


in an entire section of terminal. Amer- 


New Jersey 
and in that same year, another 
Long Island Railroad. American Locomotive 
and Ingersoll-Rand actually began this whole 


business of Diesel switchers, and the industry 


should give them a large vote of thanks. 


It remained for the big “D-pression” to stimu 


late this infant with so many _ possibilities. 


American Locomotive Company saw the light 


and hooked up with the McIntosh & Seymour 
people to get a good four cycle solid injection 


Diesel, to tie in with their vast locomotive 


building experience. Cummins turned up sup 


2 


Baldwin Locomotive Company's Diesel-el 


with a De La Vergne, Model VO 660 hp., 121ox 1514 Diesel engine. 


plying Diesels to the Midwest Locomotive, and 
Baldwin 


lately arranged with the Allis Chalmers people 


the historic Locomotive Works have 
to furnish a lightweight new type Diesel, espe- 
cialy designed for this service. Westinghouse, 
with all their facilities, have both supplied 
Diesels and electrical equipment and complete 
locomotives of all kinds in the course of their 


work in this field, with some notable examples. 


The largest Diesel engine ever built for railway 
service in the U.S.A. is the big 10 cylinder V 
type 2 cycle job turned out by Busch-Sulzer, 
first and only of its kind, for the Illinois Cen- 
tral, which is now used as a combined transfer 
locomotive and switch engine on the I. C. lake 
front yard, at Chicago, where smoke hazard is 


banned by city ordinance. This 2,000 hp. loco- 


600 hp. EMC Switching Locomotive 


ectric switching locomotive equipped 


motive is America’s biggest switcher and a 


model for future application on our railroads, 


Unquestionably, the most aggressive merchan- 
disers of Diesel locomotives in the world are 
the boys out at Electro-Motive Corporation at 
La Grange, Ill. Having once determined that 
the proper combination of sizes were a compact 
600 and 900, and possibly a larger 1,200 hp. 
model, the idea was to apply modern automo- 
tive mass production methods to the business of 
locomotives and get the price down to compete 


with steam power. 


Since General Motors entered the railroad field 
with their now well-known two-cycle, valve in 
head, Winton-designed light-weight Diesel, and 


developed the EMC division to handle it, the 


for the Lehigh Valley Railroad. 
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attitude of the American public toward Diesels 


has completely changed. 


The best example of this was a speech given by 
an important railroad official at a luncheon. 
During the course of his speech he remarked: 
“It is certainly a novel experience to be able to 
call up a locomotive builder on the telephone 
and order a dozen switching engines and have 
them come rolling into the yard, ready for 


business, the following week.” 


Herein lies the key to the Diesel switcher. It 
is a complete unit that can be made to func- 
tion as efficiently on one railroad located in 
Texas as it can on another in Maine, be- 
fore leaving the builder's shop. for- 
ever are the individual whims of one rail- 
road operating department, whose notions cause 
costly added special features that do not im- 
prove operation a single bit. It is a case of 


producing a mechanically, thermally and elec- 


trically perfect switcher suitable for the widest 
possible service, and selling it like stoves or 


ready-made suits. 


How well this new concept of locomotive stand- 
ardization works out, may be shown in the 
order for 10 identical 600 hp. EMC switchers for 
the Rock Island. They all rolled up in one 
string, ready for business! Applying modern 
financing methods makes it possible to purchase 
locomotives on 10 per cent down and se much 


a month, out of income. 


Soon, the famed “Equipment Trust Note 
racket” may even vanish before the instalment 
contract of purchase. But the great underlying 
reason for the soundness of this plan is the fact 
that, if Railroad “A” defaults on those Diesel 
switchers, with a little touching up, Railroad 
“B" can take them over and run them without 
a hitch, because they are simple Diesel “locos” 


which need no complicaated operating staff or 


Largest single order for Diesel switching locomotives recently completed by the Electro-Motive Cor- 
poration, consisting of 10 units delivered at one time to the Rock Island Railroad, each powered 


with 600 hp. EMC Diesel engines. 


1,800 hp. Diesel-electric switching locomo- 
tive for the Birmingham and Southern 
Railroad, built by the American Locomo- 
tive Company and powered by two 900 
hp. Buchi supercharged Alco Diesels. 


“Prima Donna” treatment to make them fit 
into the operation of their new owners. And 
you can not do this with specially built steam 


locomotives. 


Of those 125 Diesel switcher locomotives 
ordered in 1937, EMC supplied 67 of the 600 
and 900 hp. models. The total horsepower was 
57,065. 


It is safe to say, that during the next ten years 
100,000 Diesel horsepower will be required to 
gradually replace the steam switchers each year, 
due to obsolescence and need for better operat- 
ing economics. If but 5,000 of the oldest and 
most obsolete type of switching locomotives on 
Class 1 American railroads alone would be dis- 
carded — and this does not include the vast 
array of “locos” on the smaller lines, in quarries, 
belt lines, industrial plants, etc., with 3,000 
modern Diesel switchers — the total annual sav- 
ing would amount to $52,000,000 in operating 


expenses alone! 


Such a staggering picture cannot be overlooked. 
The great field for switchers is in the 600 hp. 
class, with operating characteristics that show a 
starting tractive effort up to 70,000 Ibs., a con- 
tinuous rating at 6 miles per hour of 28,000 Ibs. 
and 4,000 Ibs. at 30 miles per hour on a faster 
hop up to the end of the yard with a few 
empties. Total operating costs on the 600 hp. 
locomotives for everything, including crew, fuel, 
maintenance, supplies, etc., come to about $1.65 
per hour, or a total annual saving of about 
$15,000 per year over a steam switcher. Water 


tanks and ash pits are eliminated, and. up to 


~ 
~ 
| ' 
* 3 
ROCK- ISLAND . 
be 
a... 
| 
It 


8.000 — or better — hours of operation can be 


obtained yearly. 


Mass production seems, also, to have brought 
the once costly Diesel loco down within range 
of the steam. An 0-8-0 steam switcher weighing 
140 tons was contracted for in 1937 at a price 
of $73,000, while a comparable 600 hp. Diesel 
electric switcher was contracted for at a price of 
$70,000. And their tractive efforts were about 


the same. 


One more factor enters the discussion. In ter- 
ritories where smoke and noise are a major 
factor, social forces such as tenancy of nearby 
buildings, city ordinances, etc., will hasten the 
day of the Diesel switcher. In regions where 
fuel oil is cheap or water supply bad or costly, 
operating cost will do likewise. In coal mining 
regions, the steam switchers will hold their last 
stand. But on the averaged whole, the great 
economies of daily operation practically assure 
the operation of vast new fleets of Diesel 
switchers at an early date and the little steam 
“dinky” in our terminals and freight yards, will 


soon be a relic of the past. 


Probably one of the first American railroads to 
lead this movement will be the Santa Fe, which 
started off last Fall by putting 11 Diesel switch- 
ers in service, and is now the largest Diesel 
locomotive power operator in America. Ru- 
mors have it, that because of their arid western 
end, where water costs as much as fuel, the 
Santa Fe may be the first to operate Diesel 


freight trains. 


There are about an even dozen Diesel locomo- 
tive manufacturers ready to go to work on this 
huge task when America’s railroad operators 
get tired of throwing nearly S40 per day out 
the window as a total loss on each and every 


steam switch engine they run. 


The first supercharged Diesel switching locomotives built in this coun- 
try, powered with 900 hp. Buchi supercharged, American Locomotive 
Company's Diesel engines. Six of these units were delivered to the 
Birmingham and Southern Railroad. Illustrations show the completed 
unit and the chassis showing engine with supercharger at top. 
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DIESEL-ELECTRIC RIGS 


By J]. E. BRANTLEY 


I, regions where fuel costs are high and 
water inadequate in quantity, costly or of a 
character detrimental to steam power plants, 
it becomes necessary, in practicing proper econ- 
omy, to resort to the use of power driven drill- 
ing rigs. ‘The operator has a choice of several 
types, for example: internal combustion engines 
driving the hoisting equipment and mud cir- 
culating pump directly, and internal combus- 
tion engine-electric generating sets driving the 
hoisting equipment and pump through individ- 
ual motors. ‘These internal combustion en- 
gines may be fueled with Diesel oil, butane, 
natural gas or gasoline and the electric gen- 
erators designed to produce either direct: or 
alternating current. ‘Lhe equipment to be dis- 
cussed here is a Diesel-electric power plant gen- 
erating direct current to be supplied to indi- 
vidual motors which drive the various machines 


of the drilling rig. 


In selecting a Diesel-electric power plant there 
are several choices which may be made, namely: 
a relatively slow speed engine connected by a 
belt drive to a higher speed generator, a high 
speed engine so connected to a high speed 
generator, a slow speed engine connected direct- 
ly to a slow speed generator and a high speed 
engine directly connected to a high speed gen- 
erator. ‘The lower the speed of both the Diesel 
engine and the generator, the greater its weight, 
and conversely, the higher the speed of these 
two machines, the lighter the weight and also 
the lower the cost. Each of these types of gen- 
erating sets has its particular field of usefulness. 
Obviously, the heavier equipment is less por- 
table and the high speed lighter equipment, 
particularly in small units, may be transported 
much more readily. The character of the work 
to be done, and the conditions under which it 
is to be done, must, therefore, determine the 
size and type of the equipment to be selected. 
The work to be done by the equipment herein 
discussed involves the drilling of 5,000 or 6,000 
ft. holes with 414 in. drill pipe and as deep as 
8,000 ft. holes with 314 in. drill pipe. Owing 
to the small sizes of the bores and the nature 
of the formations being drilled, approximately 
150) hydraulic horsepower — or the use of a 
714 in. by 14 in. mud circulating pump was 
considered satistactory. Portability was a prime 
requisite and maximum hoisting speeds of 


minor importance. 


An analysis of the work to which the rig was 
to be assigned led to the selection of four 
hig-speed direct connected units developing 60 


kw: at normal rating. 


These Diesel engines have eight cylinders, each 
of 414 in. bore and 534 in. stroke, with a total 
piston displacement of 732 cu. in. At normal 
operating speed of 1,200 rpm. they develop ap- 
proximately 100 hp., which may be increased 
to 120 hp. by speeding up to 1.400 rpm. for 
intermittent hoisting service. These speeds will 


deliver respectively approximately 90 and 108 


six dual wheels, or 12 tires on the ground. The 
trailer is floored with two inch boards, covered 
with steel, and has a roof and ends of galvan- 
ized iron oversteel angles. The sides are so con- 
structed that the lower half folds down as an 
extension of the engine room, and the upper 
half folds upward as a continuation of the rvof. 
In addition to the power units and the housing, 
other equipment, such as starting batteries and 
wiring, give a total over-all weight of approxi- 
mately 40,000 Ibs. on the trailer chassis. As in- 
dicated in the photographs, all wires lead be- 


neath the floor of the engine house where thev 


Superior Diesel-electric power plant with fuel tank and cooling tower on location, 


hp. on the output side of the generator. 


Each of these four Diesel engines operates a 
60 kw., 1.200 rpm., 250 volt differential genera- 
tor, having a five kilowatt 125 volt quill type 
exciter. With the variable voltage control, the 
engine speed is maintained approximately con- 
stant and the voltage of the generator is con- 
trolled by varving the field of the generator. 
This variation is accomplished by inserting or 
removing resistance in the field circuit. The 
variation and voltage on the generators varies 
the speed on the motor to which the generator 


is connected. 


These generating units weigh approximately 
8.000 Ibs. cach complete, giving a total of 32,- 
000 Ibs. for the four units. They are mounted 


on a 20 ton capacity three-axle trailer having 
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are permanently fixed in conduit and flexible 


tubing. As a means of holding the weight of 
the springs and the rubber of the trailer, during 
periods of operation or standing idle, there are 
six screw jacks attached by welded plates to the 
frame of the chassis. When the trailer is rolled 
into position, the jacks are lowered, placed on 
six inch by eight inch timbers and screwed out 
until the trailer floor is level and the weight 
has been almost entirely removed from the 
axles. When not in service these jacks are 
folded upward and swung on chains from the 
frame. As a further precaution against vibra- 
tion and shaking, the timbers on which the 
jacks rest are chained to the frame and load 
finders are used to hold tension between the 
ends of the timber and the trailer frame, as 


shown in one of the photographs. 
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The control panels are mounted on a specially 
designed underslung trailer, with conductor 
The tuel tank of 


600 gallons capacity is mounted on a trailer. 


cable boxes at either end. 


The cooling system is composed of a heat ex- 
changer, built up of copper tubes between cast 
iron ends and mounted over a steel tank twelve 
feet long, six feet wide and four feet deep. 
Water from this tank is circulated over the 
copper tubes of the heat exchanger, by means 
of a centrifugal pump driven by a three horse- 
power motor. A circulating water temperature 
of 160 deg. is maintained. ‘This cooling system 
is likewise mounted on a trailer, though it is 
not so shown in the accompanying photograph. 
When set in position at the rig the powet1 
plant is placed 150 ft. from the derrick floor on 
the windward side, with the control panel 
trailer about 15 ft. from the power plant and 


between it and the rig. The electric power 


lines pass from beneath the floor of the trailer 
to the control panels and thence to the con- 
trol boxes and switches at the driller’s position 
on the rig. From this point, leads are run to 
the drawworks motor, the rotary table motor, 
the main pump motor, the auxiliary pump 
motor, the shaker screen motor and the blower 
motor. These controls at the driller’s position 
are so arranged, that he may start ov stop each 
generating unit and each motor, all from his 
floor position; also, the controls are such that 
he may apply the power from all four genera- 
tors to the drawworks prime mover, any two 
generators to the working pump motor and any 
one to the rotary table motor or to the auniliary 


pump motor, 


The drawworks motor is of 225 rated capacity, 
capable of running 100 per cent overload for 


itermittent service, which permits the use of 


all four generating units delivering approxi 


mately 400 hp. to the drawworks motor, This 


motor is so controlled and wound that it has 20 
speed changes in each direction, varying from 
almost imperceptible motion to its top speed 
of 900 rpm. With four speeds on the draw 


works this gives maximum required flexibility. 


The working pump motor is of 150 hp. capacity 
and operates normally at 800 rpm, This motor 
will likewise operate intermittently at consid 
erable overload. The pump manutacturer 
claims that the power end of the pump is capa 
ble of delivering 150 hydraulic horsepower at 
a maximum piston load of 22,000 Ibs. “Two of 
the generating units operating at 1,200) rpm. 
are capable of delivering 180 hp. to the primc 
mover of the pump and about 185 hydraulic 
horsepower. In order to obtain maximum fluid 
delivery, it is necessary to increase the opening 
speed of the two generators driving the pump 
to approximately 1.500 rpm. Tt is essential that 
the operating crews realize that a power pump 
can deliver safely, only so much fluid at a cer 


pressure flor a definite amount 


of hydraulic horsepower, Tf too much power is 


Four-unit: Dieselelectric power plant on 
20-ton trailer Superior Diesels — 
inghouse generators 
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GALLOWS PER MINUTE FLUID DISPLACEMENT 


Figure 1 — Pressure-volume characteristics: 


delivered to the power end of the pump it is 
likely to be destroyed. The prime mover is 
connected to the pump by 10 V-belts of 15 hp. 
each. The rotary table is driven by a 75 hp. 
motor operating normally at 800 rpm. and is 
connected to the table through gears, giving a 
ratio of 200 rpm. on the table at normal motor 
speeds. This motor should be slightly larger. 
The table may also be driven from the hoisting 
motor, as usual, and the table motor may drive 
the hoist. 

The auxiliary or service pump is operated by 


Figure 2—Hoisting curve idealized. 


Prime mover 360 bhp., drawworks, blocks 
efhciency; 41% in. drill pipe at 20 Ib. per 


considered to offset friction between pipe and fluid. 


‘Total Actual 


714 in. by 14 in. power pump; normal speed, 
50 rpm.; mechanical efficiency, 75 per cent; volumetric efficiency, 95 per cent; normal 
mud laden fluid; driven by 200 hp. D. C. motor; maximum piston load, 22,000; three 
liner sizes adequate. 


a 25 hp., 800 rpm. motor. This pump is 414 
in. by 10 in. in size and is used for mixing and 
shifting mud, cleaning pits and general service 
around the rig. The shaker screen is driven by 


a three horsepower 1,800 rpm. motor. 


Each of the motors on the rig is built with a 
separate blower mounted on top of the motor. 
These were removed and a_ single blower 
mounted in a steel blower house placed 100 ft. 
from the rig on the windward side. From this 
point, eight inch 22 gauge galvanized iron pip- 


ing is run to the rig, from which five inch leads 


are carried to the pump drawworks and rotary 
table motors. This assures that the cooling air 
going through the motors will not be gas laden, 
in the event the well should make gas or oil. 


The accompanying Figure 1 shows the pressure 
volume characteristic of a 714 in. by 14 in. 
power pump operated by a 150 hp. motor, into 
which is delivered that output of two generating 
units delivering approximately 100 hp. each. 
Figure 2 shows the hoisting curve using four 
generating units delivering 360 hp. into the 
hoisting motor. By increasing the speed of the 
Diesel engines, somewhat better characteristics 
may be had, though it may be observed that 
comparing Figure 2 and Figure 3, the latter of 
which is operated by a steam engine delivering 
560 bhp., that the steam rig saves five minutes 
on a round trip in a 4,000 ft. hole, 12 minutes 
on a round trip in a 6,000 ft. hole and 19 min- 
utes on a round trip in an 8,000 ft. hole. The 


saving of time is of little consequence. 


In moving the rig a heavy duty truck hauls the 
drawworks and tows the power house trailer. 
Light trucks tow the other three trailers. Mov- 
ing and rigging up can be done in 12 to 18 
hours on a short move. The rig has drilled two 
wells in time equal to a steam rig powered by 


three 125 hp. 250 Ibs. working pressure boilers. 


Figure 3—Hoisting curve (smoothed out). 


and line taken at 75 per cent 
ft.; buoyancy of drilling fluid 


11 in. by I] in. twin cylinder, slide valve, babbitt bearing 
engine on 250 Ib. dry saturated steam; drawworks blocks and 
line taken at 75 per cent mechanical efficiency; 414 in. D P 
weight 20 Ib. per ft. buoyancy of drilling fluid considered to 


oftset fluid friction. 


Depth — Hoisting Total Time 

of Hole ‘Time Pulling Out Depth 

1,000 ft. 25 min. + 45.00 x 0 hr. 56 min. 

5,000 ft. 37 min. + 56.25 3: hr. 15 min. 
6,000 ft. 


6,000 ft. 52 min. + 67.75 « 


7,000 ft. 66 min. + 79.00 « 3: 
8,000 ft. 82 min. + 90.00 3: 
Add 35 sec. for each stand setback. 
Add 5 min. for each kelly setback. 
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1 hr. 35 min. 
1 hr. 57 min. 
2 hr. 20 min. 


8.000 ft. 
10,000 ft. 
12,000 ft. 


IZED 


HOISTING SPEED~- FEET PER MINUTE 


000 
TH OF HOLE) 


Total Actual 


Total Time 

Pulling Out 
0 hr. 51 min. 
1 hr. 23 min. 
2hr. I min. 

93 min. +112.5 & 35 = 2 hr. 39 min. 

130 min. + 135.0 & 35 = 3 hr. 31 min. 


Hoisting 
Time 
18min. + 45.0 3 
38 min. + 67.5 « 3 
63min. + 90.0 « 3 
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Add 35 sec. for each stand setback. 
Add 5 min. for each kelly setback. 
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600 hp. Worthington Diesel Engine 


PERRY. OKLAHOMA 


Ti: city of Perry, Oklahoma, has owned 
and operated its own utilities with Diesel en- 
gines for more than twenty years. During this 
period the plant has been operated at a very 
low fuel and oil cost, and has earned many 
times the original cost of the plant in net pro- 
fits to the city. The result has been that the 
town has paid no general taxes, and in addition 
has had considerable money during the depres- 
sion years to spend for necessary improvements 
and extensions. The repair and maintenance 
cost on the engines have been one of the lowest 


on record. 


It was one of the first towns in the State to in- 
stall Diesel engines in its municipal light and 
water plant, having bought two 180 hp. 3 cyl- 
inder air injection, Busch Sulzer Diesel engines 


in 1918. In three years ‘time the load exceeded 


By ORVILLE ADAMS 


the capacity of the first two units, and a Ful- 
ton, air injection, 3 cylinder, 300 hp. Diesel 
was installed in 1921. 
ized for improved and cheaper service rates, the 
town entered a period of rapid growth, which 
during the next three years required an addi- 
tional engine. This time a 600 hp. 6 cylinder 
Worthington air injection Diesel engine was in- 
With 


this addition to the plant capacity, and number 


stalled and started operation in 1924, 


of units, it became possible to handle the load 
efhciently and at the same time have available 
sufficient standby capacity to assure reliability 
and meet the variable load conditions of munic- 


ipal lighting. 


Only one set of liners in one of the Busch 
Sulzer engines have been replaced. The other 


engines are operating on the original set of 
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With the plant Diesel- 


liners with a liner rate of wear reduced to a 
very low point, the possibilities being that re- 
placement of these liners will be deferred for a 
number of years as a result of the use of the 
Double Seal rings, and continuous running of 


the centrifugal fuel and lub oil purifiers. 


The general good results and success in the 
operation of this plant is due to careful and 
competent operation, good lubrication and 
combustion conditions made possible by air 
injection, according to the chief engineer. 
When the liners had worn suthciently to per- 
mit blow-by and leakage of the power gas, 
Double-seal rings were installed in the Fulton 
and the Busch engines in 1933. For five years 
these engines have been operating with restored 
mechanical efhciency practically equal to that 


of the original condition, while the rate of 
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Perry, Oklahoma, Municipal Electric Plant 


liner wear has been reduced, operation im- 


proved, and better economy realized. 


New ENGINE IN PROSPECT 


However, the load on the plant has gradually 
increased, and three of the engines, twenty 
years of age, are rather small for the present de- 
mand. As a result the city is planning on the 
installation of an additional engine sometime 
during the current year, although no bids have 
been asked for at this time. A large engine 
sufhcient to carry the peak load capacity will 
likely be selected, according to the engineer in 
charge. As shown in the load curve, Fig. 3, the 
present peak-load exceeds the capacity of any 
two of the units which may be combined. ‘This 
would indicate the application of at least a 750 
to 1,000 hp. engine, in order to afford suthcient 
capacity for peak load and standby of duplicate 


capacity combinations for all loads. 


One of the advantages of the Diesel engines, 
however, was pointed out by the engineer. The 
small engines may be retained in the plant and 
operated when needed, and used as standby ca- 
pacity without making any outlay for this pur- 
pose. ‘The cost having long since been written 
off, the city can afford to keep the engines, even 
though they are more than twenty years old. On 
the other hand, these engines operate with an 
efhciency equal to any modern engine, and con- 
sequently, there is always a demand for such 


second hand engines at attractive prices by cer- 


tain classes of industries which can not buy new 
engines. ‘There is an immediate market for the 
engines at prices ranging from one-fourth to 
one-third the original cost. The adage that 
Diesel engines are rarely junked until some ma- 


jor breakdown renders their rebuilding imprac- 


Rate Card, Perry, Ohkla., 
Municipal Electric Plant. 


tical, still continues to be true. The city may 


recover considerable money in the sale of the 


engines. 


FINANCIAL ASPECTS 


For a number of years, the operating cost of this 
plant has not varied to any great extent. Ac- 
cording to Mr. P. S$. Daniels, who supplied the 
writer with the figures taken from the last an- 
nual report of the light and water department, 
of which he is superintendent, the city is col- 
lecting close to $100,000 a vear in revenue, 
more than half of which is actually net profit. 
This has been going on tor more than a decade, 
and practically, the city is receiving its light and 
water at half the rates shown on the rate sched- 
ule in Fig. 4, for the money comes back to them 
in net profits, which reduce taxes. An annual 
report is made on the financial condition of the 
light and water department, and from this re- 
port, the writer has abstracted the following 
operating cost of the light plant, the profits 


from the operation, together with the gross rev- 


PERRY WATER AND LIGHT DEPARTMENT 


enue from the water plant. The figures are 
summarized as follows: 

Operating Cost 1937 
228,209 Gals. Fuel Oil 
620 Gals. Lube Oil 


S 6,830.75 
263.19 


892 Gals. Crankcase Oil 235.81 
96 Gallons Compressor Oil 40.59 
Plant Supplies 520.31 


STUB 


LIGHT RATES 
First 100 kw 5c 


METER READINGS—LIGHT 
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25% 
E This Month Kw 
Next 400 kw hours_____- 4c 
= All over 400 kw hours .__-3c 
Minimum per Month_-$1.00 
RATES PER METER READINGS—POWER 
Next 400 kw hours. "77035 ‘This Month 
ext 4,500 kw hours_-_..03 nth 
Next 5,000 kw hours ...02 Last Month Kw ---------------- 
5] Over 10,000 kw hours...01 
5 Min. 50c per 1-2 h. p. per meter per mo. 
WATER RATES METER READINGS—WATER 
w.§ | 1000 cu.ft. or less per 100.25c 
1000 to 3000-cu. ft. per 100_22¢ This Month cu.ft. 
O 3000 to6000 cu.ft, per 100.20e Month cu. ft.....-.-- 
= 6000 to 100,000 per 100_15¢ 
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Engine Repairs 111 34 
suilding and Equipment $5.12 
Labor $3,267.60 
New Equipment 520.15 


Fotal Electric Plant Operation $12,124.85 


Total kw.-hrs. generated 2.252.760 
kKw.-hrs. used in Electric Plant 85,116 
Kw.hrs. used in Filter Plant. 147,452 
Extra Pumping for CCC Camp 120,020 

————— $52,588 


Kw.-hrs. Delivered 1,900,172 


Distribution Costs 


$7,644.83 
1,165.64 


Electric Lines 
Street Lights 

Disposition of Current 
Kw.-hrs. sold for year 1.356.189 
Loss 248,553 
Street Lights metered kw. 512,826 
Sewer Plant 2,704 


‘Total kw.hr. delivered 1,900,172 


This net kw.-hrs. available for sale to the citi- 


zens earned for the light department a total of 


$71,314.41, to which is added S18.011.84 for the 
sale of water. This sum of money is paid by 
1,692 electric customers and 1.241 water con- 
sumers. Qut of this is paid the operating cost 
shown above on the light plant, and in addition 


the office expense as follows: 


Salaries $4,036.90 


Supplies 1,250.66 $5,287.56 


This makes a total operating and administrative 
cost for both the light and water department 
of $48,330.73, which, when deducted from the 
gross receipts of $91,327.73, leaves a very nice 
profit on the combined utilities operation. For 
the vear of 1937, the city had a balance over 
and above operation and distribution cost of 
$39,975.23. Such has been the situation for 
more than a decade, and indicates a profit of 
around 50 cents on every dollar paid in by the 
citizens for utilities service and which comes 
back in net profits to reduce taxes and improve 
the citv. From these figures, Mr. Daniels shows 
on his annual report the following cost’ per 
kilowatt hour and thousand gallons of wate 


supplied, 


Interior View of the Perry, 
Okla., Municipal Plant. 


$0.00538 
Kw--hrs. per gallon 9.87 + 


Production cost per kw.-hrs 


Production cost per M. gallon water. $0.0506 


\UNILIARY EQUIPMENT 


The plant is tully equipped with every essen- 
tial auixliary, including such important ad- 
juncts as Brown Instrument Company Pyrom 
eters, two De Laval centrifugals for lube and 
fuel oils, respectively, and Reed air filters. 
Also water treatment appartus and the like. 
The fuel oily is stored in large underground 
tanks, from which it is passed through a num- 
ber of strainers to the day tanks. The engines 
are cooled from water in the water works reser- 
voir located adjacent to the plant, by means 
of spray equipment which keeps the total reser 
voir capacity at a low temperature. ‘The ar 


rangement has proven economical and ethcient 


The superintendent and the city administra 
tion have fostered the policy of keeping the 
people fully informed as to the details of the 
plant operation. An illustration of this is the 
monthly light and water bills, shown in Fig. 
1, which is printed on a regular government 
postal card and mailed to the customer. Along 
with the bill tor the month, showing the dis- 
tribution of the current consumption for the 
month, is the schedule of rates on which the 
Lill is based. Every citizen knows exactly how 
the total bill is arrived at and has been edu- 
cated to understand the application of the 
simplified rate schedule in eflect. This method 
of keeping the consumer fully informed has 
resulted in close cooperation and better appre- 
ciation on the part of the citizens of the muni 
cipal utilities. Once a year, or semi-annually, 
reports on the fiscal condition of the operation 
are published or made available through an 


audit of the records. 


Very accurate cost records on the Daily Power 
Station Log have been kept and are available 
for twenty years back. Every necessary item in 
connection with the operation of the engines 
and the plant is recorded by each shift, so that 
a complete breakdown of the record is avaiiable 
at all times. ‘The engineer also makes it a prac- 
tice to record hourly on the curve the power 
factor, as well as the load on the plant. This 
affords a careful supervision of the operation, 


and is a practice that should be more generally 


recognized, 
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A SMALL DIESEL CRUISER 


By GEORGE D. CROSSLEY 


Two 95 hp. Buda-Lanova Diesels side-by-side. 


Pi: Sis was designed and built by the 
Wheeler Shipyards and is owned by Mr. E. V. 


Richards of New Orleans, Louisiana. 


She has recently been re-powered with two 
Buda-Lanova six cylinder Diesels of four inch 
bore and five and one-half inch stroke, rated 
at 95 hp. Both engines use two-to-one reduc- 
tion gears and swing propellers of 24 inch 
diameter and 24 inch pitch. At an engine speed 


of 2,000 rpm., the Sis has a speed of 14 mph. 
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THE 


oD ust as the dry goods store of our grand- 
father’s day was superseded by the department 
store, so the grocery store of our father’s day 


is giving way to the modern super-market. 


These modern developments may be termed 


innovations, yet, they did not come about over 
night nor are they the result of a sudden 
change. Rather they are the outcome of slow 


development, dating far back into antiquity. 


: The merchandising methods in vogue today, 
the catering to the buyer's whims, the lavish 
display of a sheer endless variety of foods, 
household goods and personal effects, are but 
the logical culmination of a business psychol- 
ogy aimed at satisfying customers, and thereby 


assuring the vendor's continual success. 


1€ 
V. 

¢. ; 7 A super market such as the Big Bear at Pater- 

son is not what is usually known as a store, it 

‘0 is an institution occupying a floor space in ex- 
h 5 cess of an acre, 48,000 square feet to be exact. 
d One thousand customers can be served per 
C- : hour, and the weekly attendance of shoppers 
h averages 30,000! It cannot be designated as a 
d local mart since it draws customers from a 
. radius of 20 miles around. 


The salient features of the Big Bear Market 

| may be summarized as follows: Widest selec- 
' tion of advertised and unadvertised brands: 
self-service, hence total absence of high-pressure 


salesmanship; quick turnover due to mass 


BIG BEAR MARKET 


By B. |. VON BONGART 


sales, hence “fresh” merchandise; low over- 


head, hence lowest prices. 


Mr. Harry M. Goldstein, vice-president of 


American Grocery Company, owners and op- 


erators of the Big Bear Markets, states: “The 


name ‘Big Bear’ was chosen for our first mar- 
ket in 1932, at the very depth of the depression 
when Wall Street ‘bears’ forced stock prices 
down. We intended to bring down the high 
cost of living. Naturally, in operating Big 
Bear units, an important item of expense is 
electric current. Our markets occupy large 
areas and are open every evening until nine. 
Since brilliant lighting is essential in order to 
give our markets an attractive appearance, it 
is therefore obvious that lighting current con- 
sumption is heavy. A large amount of electric 
current is also needed to provide for refrigera- 


tion in the meat, dairy, and fruit departments. 


“To reduce this item of expense, Big Bear made 
a study of Diesel engines and finally came to 
the conclusion that a tremendous saving could 
be effected through the installation of Diesel- 
generating units. Big Bear, in its avowed 
campaign to constantly bring about lower 
prices to the consumer through lower operat- 
ing costs, will doubtless eventually install 


Diesels in all its units.” 


Big Bear operates no less than eleven of these 
super-markets with more to come. What a 
far cry from “ye owlde country store” with 


its craker barrels and bags o' pru-ins! 
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The Diesel-electric plant of the Paterson Big 
Bear Market consists of three Hill engines 
driving three Continental AC generators by 
means of V-belts. ‘The Hill engines have a 
bore of five inches and a stroke of seven inches, 
two of them are of the six cylinder type fur- 
nishing power to two 50 kw. generators. ‘These 
two sets carry the daily load for light and 
power. The third unit consists of a four cyl- 
inder Hill Diesel of the same bore and stroke 
as the six cylinder types, and this unit too 
drives a Continental AC generator by V-belts, 
the latter having an output of 35 kw. This 
unit is intended for the night load and for 


stand-by services. 


The Hill Diesel engines operate at a speed 
of 800 rpm. while the AC generators turn at 
1,200 rpm. This arrangement represents a sat- 
isfactory solution for a complex problem. As 
is well understood, a piston speed of 1,000 feet 
per minute should not be exceeded if engines 
are to be operated for continuous service. The 
Hill Diesel engines with a stroke of seven 
inches, operate well below the critical piston 
velocity of 1,000 feet per minute. A generator 
on the other hand, should operate at a high 
speed, and 1,200 rpm. requires a generator of 
but six poles whereas at a speed of 720 rpm.. 
a 10 pole generator would be needed. Exces- 


sive bulk and cost is thus obviated. 


The power plant installation at the Big Bear 


Market as executed by the engineering firm 
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Quincy air compressor and starting air 

tank in left foreground, switchboard with 

Alnor pyrometer in rear, and one of the 

Continental generators right  fore- 

ground, 


of Paszamant & Co., is compact, yet, provides 
for ample space for servicing the various units. 
The three Hill Diesel engines belted to Con- 
tinental generators are placed in a row, thus 
occupying the minimum of space, yet are ac- 


cessible on all sides. 


Phe control board and the Quincy air-com- 
pressor unit are placed against a wall and are 
separated from the engines by a wide walk. 
The former is equipped with an Alnor exhaust 
temperature indicator, Frame frequency meter, 
Burlington voltage regulator, Sangamo watt- 
hour meter, Ward-Leonard field rheostats, as 


well as the usual volt and ammeters. 


The Hill Diesel engines are started by com- 
pressed air. A pressure of approximately 290 
Ibs. per sq. in. is maintained within the air 
storage tank. The Quincy compressor is driven 
by a Century induction motor set in operation 


by a Cutler-Hammer starter. 


The Hill engines are well protected, first’ by 


Alnor pyrometers (clearly visible in Fig. 3) 


which are connected by means of flexible tub- 
ing with the Alnor indicator mounted directly 
on the control board. In addition to this, 
the engines are equipped with Fulton-Sylphon 
automatic shut-offs. They operate in conjunc- 
tion with the cooling water temperature, sound- 
ing an electric alarm when the water tempera- 
ture within the engine's cylinder jackets reach 


a temperature of 160° F., and they shut the 


cngines off completely should the water tem- 


perature climb to 175° F. 


The engine equipment includes injection noz- 
zles of Hills own design and Bosch fuel 
pumps. The fuel oil is purified by a Purolator 
and is delivered to the engines by Teesdale 
automatic pumps. The lubricating oil must 


pass a Cuno filter on the suction side and a 


Three Hill Diesel 
equipped with Pierce gy 


mors, 1 


engine 
ers. Am 
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mors, Bosch fuel pump, and Purolator fil- 


el engine 
ers. American Metal hose on exhaust lines. 


Pierce 


Continental generators  belt- 
driven by three Hill Diesel 
n- engines equipped with An 
Maze air filters and W. G. B. 
lube ol filters. 


W. G. B. filter on the pressure side. An Air- 
Maze filter assures that none but clean air is 
drawn into the engine's cylinders and a Pierce 
governor maintains a uniform engine speed of 
800 rpm. 


While for the time being at least, the Diesel- 
electric plant is used only for the generating 
of current, it is intended to ultilize the waste 


heat from the engines to heat the building. 


At this writing, the heat of the engine's cool- 
ing water is dissipated by means of a Binks 
cooling tower but of course, during inclement 
weather the heat thus dissipated may well be 


utilized for useful work, ic., heating the build- 


ing. 


For this purpose, four Carrier Unit Heaters 
are being installed so that the heat of the en- 
gine’s cooling water may be used to do a patr- 
tial heating job. The four Carrier Units will 
be distributed within the building and electric 
fans will send the warm air all over the in- 
terior. The units and their fans will be so 
positioned that some of the warm air will be 
discharged along the walls and some toward 
the center of the building to overcome roof 


heat-dissipation losses. 


While there is not sufhcient heat available to 
thus heat the building in sub-zero weather, it 
does sufhce for early fall and chilly spring 
davs, and it is a decided aid even in mid- 
winter. It has been estimated that this “cost 


free’ heating system saves fully $800.00) pet 


vear in either coal or fuel oil and it thus 


effects worth while economies. 


Now, we may well illuminate the cardinal 
point of the entire illustration, ie., the finan- 
cial angle. It has often been asserted, usually 
by those who are biased for one reason or an- 
other, that small electric plants are a liability 
rather than an asset, that the cost of generating 
electricity is high unless it is produced in huge 
plants, and that the cost of the equipment is 
prohibitive and kindred nonsense. Let us see 
now just how much is truth and how much is 
fiction. In so far as this installation at the 
Big Bear Market is concerned, the total cost 


of the installation is roughly $25,000.00, 


The electricity generated and used, would cost, 
if purchased from a_ utility company, an 
amount that exceeds the operating cost by 
$6,000.00! In simple language, this plant saves 
its owners just $6,000.00 per annum. The 
plant produces more electricity than the own- 
ers can use, hence they meter current to the 
United Parcel Service, located adjacently, for 
a flat charge of $100.00 per month, or $1,200.00 
per year. Thus, a saving in current costs of 
$6,000.00 per annum, plus an income from 
metering current, of $1,200.00 per year, plus 
a saving of $800.00 per year in heating costs 
totals $8,000.00 per annum. Since the total 
plant cost is roughly slightly more than three 
times the yearly revenue, the plant thus pays 
for itself in a litthe over three vears, and after 
that period it will produce a net revenue of a 


substantial sum for years to come, 


j 


DIESEL 
ENGINES 
DESCRIBED 


Alco—Locomotive type 
Alco—1714''x25" Four cycle 
Alco—Sulzer, Two cycle 
Allis-Chalmers 

Atlas Imperial—all types 
Buckeye Machine Co. 
Buda—all types 
Caterpillar—all types 
Chicago Pneumatic—two types 
Coatalen—Aviation 
Cooper-Bessemer—four types 
Cummins—all types 
Deschamps—Aviation 
DeLaVergne—all types 
Enterprise Engine 
Fairbanks-Morse—five types 
Guiberson—Aviation 

Hall Scott 

Hercules—all types 

Hill Diesel 

Hooven, Owens, Rentschler 
Ingersoll Rand—Type ‘‘S’’ 
International Harvester Co. 
Junkers—Aviation 

Lister Diesel 

Lorimer Diesel 
Mercedes-Benz—Aviation 
Murphy Diesel 

Standard Diesel 

Stover Diesel 
Superior—Type ‘‘A’”’ 
Superior—Type ‘‘S’’ 
Ruston Diesel 
Victor—Vertical 


Victor—Horizontal 


Waukesha-Hesselman 
Weber— Vertical 
Weber— Horizontal 
Western Diesel 
Winton—Two cycle 


Fifty-seven different models de- 
scribed and illustrated in color 
and full section. 


FIFTY-SEVEN DIESEL ENGINES 


Described in Detail by JOHN W. ANDERSON 
Aviation Section by PAUL H. WILKINSON 


320 Pages —10%"x13'2"—610 Illustrations, $3.00 


HIS new book on Diesel engines 

is entirely different from any 
other book previously published on 
the subject. In this new book fifty- 
seven Diesel engines are described 
in detail, illustrated in color and in 
full section. 


John W. Anderson, author of the 
well-known book “‘Diesel Engines;”’ 
editor of “‘Diesel Application Plan- 
book, Vol. One’’ and contributing 
editor to DIESEL PROGRESS, one 
of the most experienced and best 
known engineers in the Diesel in- 
dustry, has described in intimate 
detail these fifty-seven Diesel en- 
gines. In this book he goes into the 
matter of individual design, dis- 
cusses the features of design of each 
engine in clear cut, thoroughly un- 
derstandable manner and makes 
it possible for the reader to grasp 
readily and quickly the differences 
between the various makes and 
types of engines now available on 
the market. He makes it possible to 
select from these fifty-seven dif- 
ferent models the one engine fitted 
to the job in mind. 


Beautifully illustrated in color, with 
sectional drawings visualizing with 
complete clarity the design features 
of each engine, this new book brings 
you under one cover a marvellously 
clear picture of the engines now 
available. Right up to the minute, 
as modern as tomorrow, printed 
on a big page size (101/4"'x1314"') to 
make the illustrations readable, 
this new book is indispensable to 


(1) The Birth of the Diesel Engine 
(2) Vibration Elimination 
(3) Noise Elimination 
(4) Flexible Connections 
(5) Air Filtration 
(6) Ponca City, Okla. 
(7) Department Store Application 


(8) Port Clinton, Ohio 


DIESEL PROGRESS—Two West Forty-Fifth Street—New York City 


Enter my order for a copy of the DIESEL PLANBOOK & ENGINE CATALOG, Volume Two, for which I enclose $3.00—it being 


understood that shipment will be made postage prepaid. 


Name 


ADDITIONAL CHAPTER HEADINGS 


(9) Sailors Snug Harbor 
(10) Chicago Diesel Fire Boat 
(11) 580 Fifth Ave., New York 
(12) Mobile Ice Plant 
(13) New York University 
(14) Parke Davis Company 
(15) Imperial Irrigation District 
Study (16) LaPorte City, Iowa 
(17) 8000 kw. Shanghai Plant 


the Consulting Engineer, Diesel 
Salesman, prospective Diesel engine 
buyer—yet the price is but $3.00 
postpaid. 


In addition to the section of this 
new book devoted to engine de- 
scriptions, nearly 150 pages of addi- 
tional material of vital interest to 
you will be found immediately fol- 
lowing the engine articles — see 
chapter headings hereunder. Your 
particular attention is drawn to the 
*‘Birth of the Diesel Engine’’ chap- 
ter because here you will find how 
the Diesel engine started, who was 
Dr. Diesel, what happened to him 
—original data never previously 
published on his early trials and 
tribulations—an intensely interest- 
ing chapter. 


The blueprint section of the book, 
following the style set by volume 
one of the DIESEL APPLICATION 
PLANBOOK last year, will be found 
worth the price of the book. Eighty 
odd pages of new plans, new appli- 
cations, bringing you up-to-date 
with what has happened during the 
past year in applying Diesel engines 
to varying power problems. 


We offer you this new book believing 
it to be the finest book of its type 
ever produced, authoritative, in- 
formative, beautifully printed and 
bound—a book you will be proud to 
own, a book from which you will 
obtain much useful information. 
May we hope you will use the 
coupon hereunder to-day—now. 


(18) 15,000 kw. Hydro Standby plant 

(19) 22,000 hp. Mine installation 

(20) Combination Hydro-Diesel- 
Steam 

(21) French Community 
installation 

(22) Paris, Texas, Observatory 

(23) Langbein Cutlery Company 

(24) U.S. Coast Guard vessel 


Address 


please print name and address 
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DIETZ 


Ph. Dietz Coal & Ice Company of 
Ridgewood, L. 1., New York, has been a pro- 
ducer of ice for many years. The original steam 
power plant has been augmented by two Chi- 


cago Pneumatic Diesel engines. 


The total plant capacity is some 300 tons of ice 
per day, of which 115 tons are produced with 
the power furnished by the Diesel engines. The 
total capacity as given is, of Course, summer- 
production; for the winter months, a produc- 
tion schedule of 100 tons per day suffices for 
the normal demand. The commercial produc- 
tion of artificial ice calls for a 24-hour a day, 


seven-day a week production schedule; hence, 


Cperations never cease. 


The power plants are 


Fig. 1. The Ph. Dietz Coal Company's Ice Plant 


By B. |. VON BONGART 


thus in constant operation and absolute reli- 
ability, insofar as the engines are concerned, is 


thus a prime requisite. 


The summer demand for ice is so much greater 
than the winter requirements that the existence 
of a surplus of power is unavoidable for that 
period of the year when the demand for ice is 
at its lowest level. Yet, an ice plant to be 
commercially successful, simply must be pre- 


The 


Ph. Dietz Coal & Ice Company meets this re- 


pared to handle peak production loads. 


quirement in a simple manner. For the summer 
months, both the Diesel and steam engines are 
placed in service to carry the production load, 


whereas for the winter months, the steam en- 


ICE PLANT 


gines are set at rest and the load is then car- 
ried by the Diesel engines alone. This, then, 
provides for a leisure period for the steam en- 
gines, boilers, etc., but the Diesel engines must 


carry on uninterruptedly. 


The Diesel division of the power plant consists 
Type RHB.-50 en- 


gines, a 6-cylinder developing 245 bhp. operat- 


of two Chicago Pneumatic 


ing at 327 rpm. and a 5-cylinder engine of 185 


bhp. turning at 300 rpm. 


They are of the heavy-duty type and are es- 
pecially designed for strenuous service, and in- 
tended for hard, continuous performance, such 


as industrial applications requiring uninter- 
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Fig. 3. Nugent Oil Filter Installation. 


rupted power delivery. For their size, these 
engines, are what may be termed “medium 
speed engines,” operating with a piston velocity 
considerably less than 1,000 feet per minute, 


which is conservative practice indeed. 


As may be seen from Figs. 2 and 4, the power 


is produced and used in a straight line arrange- 


ment, devoid of belts and shafts. 
The Chicago Pneumatic Diesels 
are directly coupled to Electric 
Mach. Mfg. Co. 3-phase, 60-cycle 
generators and also to Frick am- 
monia compressors. The two 
Diesels together with their gen- 
erators and compressors are set up 
as two complete self-contained 
units, side by side. It is a com- 
pact yet accessible arrangement and saves floor 


space. 


The equipment furnished with the Chicago 
Pneumatic Diesel engines is what one would 
expect in connection with a well designed 
plant. Burgess Air Filters of ample capacity 
supply the engines with clean air. Huge 
Maxim silencers, extending vertically directly 
from the engines up to the roof of the build- 


ing, effectively muffle the engine’s exhaust. 


Fig. 2. Generator side of the Chicago Pneumatic Diesels, showing, in the back- 
ground, the huge Maxim silencers used. Burgess intake silencers in the foreground. 


The protective equipment safeguarding the 
operation of the Diesel engines has also re- 
ceived due consideration. Alnor pyrometers 
actuated by thermocouples installed the 
engine give visible indication of the engine's 
performance. Viking Electric Safety Alarms 
operate in conjunction with the cooling water 


tem pera ture. 


The purity of the lubricating oil, an item of 
major importance in the successful and trouble- 
free operation of Diesel engines, is assured by 
Nugent and Michiana lubricating oil filters 
which provide clean, grit-free lubrication ser- 


vice. 


The engines are started by means of compressed 
air furnished by a Curtis compressor. The 
control of the Chicago Pneumatic engines is 


exceedingly simple. A single hand wheel (Fig. 


4) controls the starting and stopping of the 


| 
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engines. There are four distinct positions in 
so far as control is concerned, namely, “Start,” 
which admits compressed air to set the engine 
in motion; “Run,” which. causes the injection 
pumps to deliver fuel; “Stop.” which curtails 
the fuel delivery, hence stops the engine; and 
“Release,” the latter position not only stops 
all fuel delivery, but also lifts the exhaust 


cams, thus stopping the engine instantly. 4 


The A.C. generators are of 94 kva., 240 volts 
at 226 amperes capacity, respectively, 62.5 kva.. 
220 volts at 164 amperes. While each of the 
two Chicago Pneumatic Diesels operates an 
ammonia compressor, the current produced by 
the A.C. generators, also directly coupled to 
the engines, is utilized to furnish current for 
two 40 hp. Western Electric induction motors 
driving two 7x7 Frick ammonia compressors. 
Current is also furnished for a 60 hp. U.S. elec- 
tric motor driving a Sterling Unitype pump 


for the condensing of the ammonia. 


The plant's control board, Fig. 5, is compact 


Fig. 4. 


Control side of the Chicago Pneumatic Diesels. 


yet contains all of the necessary equipment for 
the operation of a Diesel-electric plant. The 
Cutler-Hammer field rheostats operate the D.C. 
exciters, Simplex voltage regulators maintain 
an even output for the A.C. generators. Roller- 
Smith volt and ammeters, as well as watt- 
meters, indicate the generators’ output char- 
acteristics. The power plant of the Ph. Dietz 
Coal & Ice Company, being a dual-power plant, 
part Diesel and part steam, affords a unique 
opportunity to make observations and com- 
parisons. That the Diesel engine is a prime 
mover, furnishing power at less cost and with 
fewer auxiliaries than a steam engine, is gen- 
erally conceded. But its main feature, and one 


that is noticeable instantly, is its compactness. 


Che Diesel engine is a self-contained unit, suf- 
ficient unto itself in every detail, except for 
fuel, water and exhaust piping, all of them 
relatively simple and utterly devoid of main- 


tenance difhculties or even attention. 


Combining a Diesel engine, a generator and a 


compressor into one basic unit, again complete 
in itself, constitutes the acme of efhciency and 
compactness. Generating current by means of 
a Diesel-electric unit, on the other hand, pro- 
vides for power that may ultimately be used 
most anywhere within a building or outside 
of it. The transmission of electricity to mo- 
tors which may drive any and all sorts of 
machinery required within a given plant and 
for various purposes, is the simplest possible 


method for power distribution, 


‘Fig. 5. Control Board and Air Compressor. 
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Diesel Power Plant Buildings 

Cooling Water Systems 

Lubricating Oil Systems 

Fuel-Oil Storage and Handling Systems 
Intake and Exhaust Systems 
Stationary Installation Check List 
Engine Driven Cotton Gin Check List 
Commercial Ice Plant Check List 
Engine Driven Pumping Plant Check List 
Marine Diesel Engine Installation Data 
1340 kw. Municipal Power Plant and 
Water Works 

Printing House Power Plant 

Three Unit Generator Drive 

120 ft. Twin Screw Yacht 

Forging Company Power Plant 

Small Two Unit Power Plant 

Drive for Feed Grinders 

Feed Grinder and Blower Drive 
Rubber Stamp Manufacturer 

2500 kw. Municipal Power Plant 
Alternative Municipal Power Plant Station 
Without Basement 

Pumping Unit for Irrigation Purposes 
600 hp. Tug 

1500 kw. Municipal Power Plant 
Skyscraper Power Plant 

2000 kw. Municipal Power Plant 

130 ft. Twin Screw Yacht 

Creamery Power Plant 

Diesel Electric Pumping Station 
Country Residence Power Plant 

Deep Well Pump Plant 

279 ft. Twin Screw Yacht 

1500 hp. Diesel Electric Marine Drive 
Two Unit 15 kw. Country Residence Power 
Plant 

Stove Manufacturing Power Plant 
Drive for Centrifugal Compressor 
Plantation Power Plant 

Belt Drive for Generators 

Mine Power Plant 


APPLICATIONS: 


Edited by JOHN W. ANDERSON 


300 Pages e 


A New Book on Diesel Applications. 


9” x ] 


e 511 Illustrations 


Three Hundred Pages of 


Plans Depicting Hundreds of Successful Diesel Applications—A 
Remarkable Book in Which Has Been Gathered Together the 


Experience, the Know-how of an Entire Industry. 
The Problems Met and Solved Fully a 


Described in Detail. 
Described. 


Something entirely new in technical books. 


Each Plan 


Every facet of the 


industry covered, every type of application illustrated and 
described. Actual trim size is 9” x12” with spiral binding. 


CONTENTS 


40 7100 kw. Municipal Power Plant 

41 Hp. Reduction Gear Tug 

42 Portable Diesel Driven Compressor Unit 

43 Three Unit Country Residence Power Plant 

44 Belt Drive for Slow Speed Compressor 

45 Belt Driven Generators 

46 65 ft. Twin Screw Yacht 

47 3 kw. Country Residence Power Plant 

48 21,000 bbl. Canal Type Tanker 

49 235 hp. Tug 

50 Deep Well Pump Drive 

51 3% kw. Country Residence Power Plant 

52 Outboard Drive for Tanker 

53 Diesel Electric Side Wheel Ship 

54 Department Store Power Plant 

55 Self-Propelling Pipe Line Dredge 

56 Instrument Manufacturer’s Power Plant 

57 Tanker Cargo Pumps 

58 1455 kw. Municipal Power and Water 
Works Plant 

59 150 hp. Tug 

60 42,000 kw. Municipal Power Plant 

61 Sewage Pumping Plant 

62 Restaurant Power Plant 

63 Fast Coastwise Passenger Ship 

64 5700 kw. Power Plant 

65 Pilot House Control by Mechanical Means 

66 Diesel Driven Tender 

67 117 ft. Survey Boat 

68 Municipal Hydro and 1890 kw. Diesel 
Plant 

69 15,000 Ton Tanker 

70 600 kw. Municipal Power Plant 

71 Self-Propelling Pipe Line Dredge 

72 Quarry Power Plant 

73 600 kw. Municipal Power Plant 

74 Hopper Type Dredge 

75 Auxiliary Set Assemblies 

76 Laundry Power Plant 

77 Cotton Oil Mill Power Plant 

78 1000 hp. Tunnel Stern River Towboat 

79 1700 kw. Municipal Power Plant 


DIESEL PROGRESS—Two West Forty-Fifth Street—New York City 


Enter my order for a copy of the DIESEL APPLICATION PLANBOOK, Volume One, for which I enclose $2.00—it being understood 


that shipment will be made, postage prepaid, immediately. 


Pipe Line Dredge 

Marine Remote Controls 

Sewage Pumping Station 

450 kw. Floating Power Plant 
Purse Seine Boat 

1800 hp. Flour Mill Power Plant 
3000 kw. Municipal Power Plant 
149 ft. Ferry 

Six-Wheeled Bus 

State Park Power Plant 

Resort Hotel Power Plant 

700 hp. Tunnel Stern Tug 

Diesel Electric Bus 

Crane or Shovel Hookup 
Elevator and Conveyor Drive 
Semi-Portable Compressor Unit 
2000 hp. Locomotive 

7 Ton Locomotive 

650 hp. Tug 

Beam Trawler 

300 hp. Tug 

2000 kw. Factory Power Plant 
80 ft. Ferry 

480 ft. Tanker 

30 Ton Locomotive 
Semi-Portable Compressor Unit 
Tropical Aviation Station 

2000 hp. Locomotive ¢ 
300 hp. Locomotive 

FT Diesel Electric Ferry 
Swimming Pool Pumping Plant 
Cold Storage Warehouse Power Plant 
Gold Mine Power Plant 
Dredging Pump Drive 

Radio Shielding 

Cotton Oil Mill Drive 

Camshaft Chain Drive 
Centrifugal Pump Drive 

Quill Bearing Applications 

Ice Making Plants 

Dieselization in the Aircraft Industry 


Oil Well Drill Rigs ry 


Name 
Address 


Please print name and address 
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— all automotive Diesel en- 
gines are of the 4-cycle type irrespective of 
whether the engines are intended for heavy 
truck or bus services or for light passenger car 


installation. 


A departure from this concept is a European 
engine shown in Fig. 1. It is a 6-cylinder V-type, 
2-cycle with port scavenging; the exhaust gases 
leaving via two poppet valves located in the 
cylinder head. A Root’s type blower furnishes 
scavenging air at a pressure of approximately 


41, Ibs. per square inch. 


% The engine is of 334 in. bore and 51g in. stroke, 
given a displacement of 337 cu. in. for the six 
cylinders. The crankshaft is of simple 3-throw 
layout, each throw accommodating a forked and 
a straight connecting rod from two opposite 


cevlinders. 


This type of construction results in a very com- 
pact unit, the fuel injection pump, set within 
the Vee (see Fig. 2), has short and direct 


piping to the injection nozzles. 


The piston is made of an aluminum alloy but 
with a screwed-on head of stainless steel. The 
latter is cupped downward and thus forms the 


main combustion chamber which absorbs the 


And now please turn to page 58 


NEW TWO CYCLE 
AUTOMOTIVE DIESEL 


LEADE 


is proud to be num- 
bered among those who have contrib- 
uted important achievements to the Diesel 
engine industry... 


In pioneering—Based on the solid injection 
principle which made the high-speed Diesel 
practical, American-Bosch made a complete 
line of fuel injection equipment available 
in this country. 


In proven performance—The many thousands 
of American-Bosch fuel injection systems 
now in use have earned an enviable repu- 
tation for flawless performance... have 
stood the all-important test of time. 


In service facilitiee—A world-wide organiza- 
tion of competent authorized service sta- 
tions is at the disposal of every user of 
American-Bosch fuel injection equipment. 
Our 12 year background of experience is 
at your service. 


UNITED AMERICAN BOSCH CORP. 


SPRINGFIELD, MASS. New York Chicago Detroit 


@ 


| * AMERICAN-BOSCH 


Fuel hijection Equipment 
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FUEL OIL FILTERS 


Protecting 


CHICAGO PNEUMATIC TOOL 
DIESEL ENGINES 


PHIL DIETZ COAL & ICE COMPANY 


FIG. /HENC#O 


Fuel Oil Filter and 
Cartridge 


THE NUGENT LUBE AND FUEL OIL FILTERS HAVE 


20-TIMES (PATENTED) 
MORE FILTERING AREA THAN MOST FILTERS 
BULLETIN 7A 


WM. W.NUGENT & CO. 415 N. HERMITAGE AVE. 
ESTABLISHED 1897 CHICAGO, ILLINOIS 


MAXIM SILENCERS 


® Night and day these 
No. 48 Maxim exhaust 
silencers installed on 
the 7000 HP H. O.R. 
Diesel at Phoenix, Ari- 
zona, pay silent tribute 
to the foresight and 
thoroughness with 
which engineers plan- 
ned this installation. 


A MAXIM SILENCER 
is more than just a 
muffler —it is the result of years of experience and is positive assurance 
of a noise-free installation. Maxim al] steel silencers are available 
for gasoline, Diesel, or steam engines, compressors, blowers, vacuum 
pumps, etc. It will pay YOU to insist on MAXIM. 


MAXIM DO4 SILENCERS AT PHOENIX 


For Literature Write to: 


THE MAXIM SILENCER COMPANY 


HARTFORD, CONNECTICUT NEW YORK, N. Y. 


NEW TWO-CYCLE ENGINE 


Continued from page 57 


heat of the burning gases thus leaving the 
aluminum piston skirt containing four com- 


pression rings, relatively cool. 


Ihe connecting rods are long, 11% inches 
center to center, which is about 41% times the 
length of the crank radius. Crankpin bearings 
of connecting rods are equipped with “needle 
roller” bearings as are the closed “eyes” of the 


wrist-pin end of the connecting rods. 


The crankshaft of the engines is very sturdy, 


all main bearings being 3.35 inches in diameter. 


Fig. 2. Alfa-Romeo two-cy¢ le automotive Diesel. 


The two-valves in head construction permits 
uniflow scavenging which is almost a necessity 
for high-speed 2-cycle engines if piston over- 
heating is to be avoided. The poppet type 
exhaust valves are not held by the usual cir- 
cular springs but by “scissor springs” which 
reduce the over-all height of the engine con- 
siderably. The valves are actuated by an over- 
head camshaft rather than by means of the cus- 


tomary push rods and rocker arms. 


Ihe engine delivers close to 110 bhp. at a 
speed of 1,950 rpm. or | hp. per 3.4 cu. in. of 
displacement. This is a high rate of power 
for the relatively low engine speed (1,950 


rpm.) and would indicate careful design. 


The lubrication system provides for a dry 
sump and two oil pumps are employed. The 
oiling system is equipped with thermostatic 
control, and the normal oil pressure maintained 


is 50 Ibs. per sq. in. 


The engine is stubby indeed, but 3712 inches 
long over-all and its weight is given as 1,160 
Ibs. This engine represents a distinct step in 
automotive Diesel engines and further develop- 


ments are being watched with interest. 
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CARL BEHN APPOINTED AMERI- 


CAN-BOSCH VICE-PRESIDENT 


; to an announcement by the 
United American-Bosch Corporation, 
field, Mass., 


a vice-president of the company and will be in 


Spring- 


Mr. Carl Behn has been appointed 


charge of all sales divisions. 


Mr. Behn comes to American-Bosch from the 
National Supply Company, in which he was 
Sales Manager of the Superior Engine Division 
and also Assistant to the Vice-President in- 
Charge-of-Operations of its engine plants at 


Philadelphia and Springfield, Ohio. 


Previous to this he was connected with the 
Bosch organization from 1923 to 1936, serving 


in important capacities at Chicago and Detroit. 


Mr. Behn received his 


in Colorado and 


Born in Denver, Colo., 
education Arizona and saw 
active service in the World War (40th and 42nd 
Divisions) as a First 


He is 


neering societies and holds membership in the 


Lieutenant of Infantry 


prominently active in various engi- 
American Society of Mechanical Engineers and 
the Society of Automotive Engineers, serving as 


vice-president in the latter organization. 


Ti Columbia Electric Manufacturing Com- 
pany has expanded its line of A.C. generators 
so that they are now in a position to furnish 
generators in sizes ranging from 114 kva. up to 
in a wide 


and including 300 kva., range of 


speeds and suitable for direct connection to gas. 


gasoline. or Diesel engines. 


These generators are available with direct-con- 
nected exciters or for excitation from an ex- 
ternal D.C. source. When generators are fur- 
nished with direct-connected exciters, a special 
compounding type, automatic voltage adjuster 
is available. This adjuster will maintain the 
voltage within plus or minus five per cent for 
average load conditions. It has no moving 


parts, vacuum tubes, or contacts. 


The fact that these generators are compact, 


Timken bearing equipped, and available with 


4 


complete switchboards, has made them ideally 
suited for use in oil fields, construction jobs, 
airports and in locations where central station 
power cannot be had, or the price of it makes 


its use prohibitive. 


Full details regarding these A.C. Columbia gen- 
erators may be obtained direct from the Colum- 
45038 


men- 


bia Electric Manufacturing Company, 


Hamilton Avenue, Cleveland, Ohio, by 


tioning Dirset PROGREss. 


QUINCY COMPRESSORS 
BIG BEAR MARKETS 


See complete detailed story on pages 49, 50, and 517 in this issue 


Model DG-8 QUINCY AIR 
COMPRESSOR, right, sup- 
plies compressed air for 
starting two 6-cylinder 95 
h.p. and one 4-cylinder 65 
h.p. Hill Diesel Engines in 
Big Bear Market at Pater- 
son, N. J. 


BIG BEAR MARKET, right 
below, at Paterson, N. J.. 
where new Diesel power 
plant installation was exe- 
cuted by engineering firm 
of Paszamant & Co. 


Only 
QUINCY 


offers all these: 


FEATURES 


TIMKEN ROLLER BEARINGS 
* 
SEMI-STEEL PISTONS 


BALANCED DROP-FORGED 
CRANKSHAFT 
* 


NON-BREAKABLE STEEL VALVES 
* 


duty. 
T 
PERFECT PISTON RINGS 
LYNITE CONNECTING RODS nois. 
POSITIVE LUBRICATION 


IMPROVED COOLING 
* 
NICKEL CHROME CASTINGS 
* 


DUST-PROOF CRANKCASE 


Lnvesticate the efficient design and proven de- 
pendability of QUINCY COMPRESSORS. 
complete line of models for every Diesel Air Supply 
Write today for interesting, helpful FREE lit- 
QUINCY COMPRESSOR CO., Quincey, Ili- 
Branches: New York, Chicago. 


There is a 


JUINCY 


Compressors 
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CUT YOUR PUMPING 
COSTS 75% 


STOVER 5, 7%, 10 and 15 
H.P. (honestly rated) DIE- 
SEL ENGINES are return- 
ing their original cost te 
owners, year after year, 
through re- 

ducing pump- 

ing power ex- 

penseto % 

the previous ‘ 

cost, 


Drive shaft or 
belt drive connec: 
tions easily made 
to suit your 
requirements. 

STOVER DIESEL EN- 

GINES have made all kinds 

of pumping more convenient 

and economical, on thou- 
sands of jobs, because 
DIESELS— 

1. Reduce power costs 75°, 
by using less and lower 
priced fuel oil. 

. Quickly brought to full 


| : load from a cold start 
in any weather. 
| 3. Smooth, quiet, continu- 


ous flow of power with- 


. out smoke or vibration. 

‘ 4. Simple, positive, com- 

. plete fuel combustion, 

| 4 without expert attention. 

: . Compact and sturdy with 
all parts, except fly- 


wheel, enclosed and run- 


WATCH THEM GROW IN with al 


easily accessib'e 


SIZE AND POPULARITY ‘adjustment’ or re- 


ent. 
7. Balanced for marine service. Dependable under worst conditions. 
Eliminate fire hazard. 
You can get the facts and figures covering the many ways STOVER 
DIESELS are cutting power costs 75°, just by writing to Dept. 
DE-64 for Bulletin No. 40. 


STOVER MFG. & ENGINE COMPANY 
FREEPORT, ILLINOIS, U.S A 


WANTED.--- 

Several used or rebuilt heavy duty slow 
or medium speed natural gas engines, 
either belted or direct connected to gen- 
erators, sizes 60 to 250 H.P. Give full 
particulars and best prices for resale. 


S. W. CALHOUN 
416 Midland Dr., Asheville, N. C. 
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DISTRIBUTORS 
A lew profitable territory 
franchises still are open. 


HOISTS e TROLLEYS. 
OVERHEAD CRANES. 


Write for complete 1938 catalog 


| CHISHOLM-MOORE HOIST CORP. 
| 6011 Fremont Tonawanda, N. Y. 


DELEHANTY 


Trains the hind of 


DIESEL MEN 


You Want! 


Complete, individual instruction includ- 
ing practical work in our own shops on 
all types of Diesel and injection 
systems, qualifies Delehanty Diesel 
graduates for all positions connected 
with the operation, repair, maintenance 
and sales of Diesel equipment. When 
you need trained men consult us! No 
charge to either employers or graduates. 


The DELEHANTY INSTITUTE 


9 E.16 ST.,N.Y.C. + STuy 9-6900 


BENDIX FUEL PUMP. A SERIES OF 
SINGLE UNIT TYPES 


Beso fuel injection pumps are of the 
port controlled type, built in single cylinder 
flange mounted units with standard mounting 
dimensions. They can be supplied in eight 
sizes, ranging from 10 mm. to 17 mm. plunger 
diameter with 15 mm. stroke. These pumps 
represent a distinct advance over previous in- 
jection equipment. They are the result of sev- 
eral years of intensive research and experi- 
mental work, backed up by over 15 years of 
practical Diesel engine experience. They are 
manufactured as a precision product by Scintilla 
Magneto Co., Inc., of Sidney, N. Y., whose high 
standards of workmanship are well known from 
its Bendix-Scintilla Aircraft Magnetos and igni- 


tion equipment. 


Bendix Fuel Pump 


The pump cylinder, driving tappet and con- 
trol mechanism are housed in an alloy iron 
casing. The upper end of the cylinder has 
two ports arranged longitudinally. “The upper 
port serves as the intake and the lower port as 
a by-pass. Each port opens a separate annular 
groove, machined into a stainless steel insert 
which surrounds the upper end of the cylinder, 
both grooves joining at the intake fitting. This 
design enables a uniform suction period to be 
obtained and prevents erosion of the pump 
casing from sharp surges during the by-pass 


period. 


The plunger has on one side a simple helical 
metering groove with a ground upper edge. 


On the opposite side is a small helical lubricat- 


ing groove. These grooves are connected to the 
upper end of the plunger by central and cross 
holes. The plunger and barrel construction 
results in an unusually effective seal at the ports 
and accurate metering over long periods of 


operation. 


The quantity of fuel is controlled by a gear 
sleeve and rack of liberal proportions. The de- 
livery valve is of the needle type, so propor- 
tioned that ample line pressure relift and sharp 
pressure drop are obtained. The tappet mech- 
anism is light and made of carefully selected 
alloy steel. Spring retainers specially heat 
treated to improve their resistance to corrosion. 
Ihe enclosed parts are lubricated at three 


points. 


Bendix nozzle holders for use with the pumps 
just described are offered in six different lengths 


of shank. 


Spray nozzles are supplied in two different 


types, permitting twelve different combinations 


NORDBE 


DIESEL ENGINES 


Whatever the size of engine that 
| may be required or if there is a 
preference of type or design, the 
| extensive line of Nordberg Diesels 
permits the selection of the proper 
engine for each individual need. 
They can be had in sizes from 150 
horsepower upward. 


NORDBERG MFG. CO. 
MILWAUKEE, WIS. 


GENERATORS 


ELLIOTT 


Electric Power Dept., RIDGWAY, PA. 
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Bendix Spray Nozzles. 


of nozzles and holders. Nozzles are of the dif- 
ferential type and are available either with 
spray orifices drilled directly into the nozzle 
body or with separate spray tips. The needle 
lift is limited by a steel plate, hardened and 


lapped. 


An edge-type filter is provided, inserted in and 


part of the inlet fitting. 


NEW BUDA PRESIDENT 


T the July meeting of the Board of Direc- 
tors of the Buda Company, Harvey, Illinois, 
Mr. L. M. Viles, President for over 20 years, 
was elected to the position of Chairman of the 
Board. Mr. Dempesy, who has served the 
company for many years as Secretary, Treas- 
urer, and Vice President, was elected President 
to succeed Mr. Viles. At the same time, Mr. 
F. E. Place, who has been associated with the 
Buda Company since 1908, retired as Senior 
Vice President. An executive committee, con- 
sisting of Mr. Dempesy and two Operating 
Vice Presidents, Mr. R. K. Mangan and Mr. 
E. D. Conant, will direct the affairs of the 


company. 


HYDRAULIC COUPLINGS 


HE Hydraulic Coupling Division of the 
American Blower Corporation has recently pro- 
duced an interesting and informative folder on 
traction type hydraulic couplings. Many of 
our readers will undoubtedly find this data of 
considerable value. Hence we suggest that you 
communicate directly with the Hydraulic Di- 
vision of the American Blower Corporation, 632 
Fisher Building, Detroit, mentioning Dirset 


Procress, and asking for this folder. 


POSTIVE protection against oil contamination and wearing of motor 
parts due to dust and grit is assured when engines are equipped 
with the new Cycoil Oil Bath Air Cleaner. Not just one or two—but 
four distinct cleaning operations are available in the Cycoil. This guar- 
antees a continued self-cleaning action due to the fact that all large 
dust particles including lint are removed by a cyclonic action which 
also provides higher cleaning efficiency. 


Write for bulletin No. 130-A for complete information. 


AMERICAN AIR FILTER CO., INC. 


Incorporated 
112 Central Ave., Louisville, Ky. 


In Canada: Darling Bros., Ltd., Montreal, P. Q. 
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qfadge he value of 


HEMPHILL-TRAINED 
DIESEL MEN 


from these typical graduates: 


CHIEF 
ENGINEER 


FACTORY 
REPRE- 
SENTATIVE 


For capable Diesel men call on 


HEMPHILL 


DIESEL SCHOOLS 


Consult or write our employment 
directors at any of our schools: 


NEW YORK CHICAGO SEATTLE 
BOSTON MEMPHIS LOS ANGELES 
DETROIT VANCOUVER, B. C., CANADA 

m-S-dpr 


NEW GAS AND OIL ENGINE FOR OIL-WELL 
PUMPING IS INTRODUCED BY 
FAIRBANKS-MORSE 


A NEW Fairbanks-Morse two-cycle, vertical, 
convertible gas and oil engine, the Model 34- 
AC-6, has been developed to meet the particular 
requirements of oil well pumping. It 1s a ine- 
dium weight, heavy-duty pumping engine built 
for continuous service. The speed, ranging 
from 300 to 850 rpm., is governor controlled, 
and the power output is high. Smooth opera- 
tion and combustion as desired for oil well 
pumping is obtained by a heavy flywheel and 
by a special governor arrangement that pro- 
vides the correct degree of sensitivity to suit 


the load characteristics. 


The two-cycle principle of operation, pioneered 
by Fairbanks-Morse, assures maximum depend- 
ability with minimum attention, characteristic 


economy and uninterrupted service. 


Low overall height satisfies requirements for 
accessibility and limited head room on high 
foundation structures. Top movement and ex- 


cessive vibration is eliminated. When installed 


36-44 HUDSON STREET ad 


DIESEL POWER—Engines, Generator Sets, Complete Plants 


Auxiliaries, Equipment, Service, Supplies, Conditioned, Rebuilt~Guaranteed - Engineering, Sales, Installations 


| A. G. SCHOONMAKER CORPORATION 


Telephone BErgen 4-5300 


JERSEY CITY, N. J. 


INSTALLATIONS 
PETROMETER CORP. 


DISTANT | 
READING | 


1 Star Sq., Long Island City, N. Y. 


COLUMBIA A. C. GENERATORS 


25 KVA., 3 phase, 60 
cycle, 240 volt, 900 
R.P.M. generator with 
direct connected exciter. 


(Now Available with Automatic Voltage Adjusters) 


SIZES 
1 to 156 KVA 


SPEEDS 


1800, 1200, 900, 720, 600 R.P.M. 


SHIPMENT 
One Week to 10 Days 


Liberal Resale Plan to Dealers 
and Engine Manufacturers 


COLUMBIA ELECTRIC MFG. CO., 4503 HAMILTON AVE., CLEVELAND, OHIO 


on structurals, steady operation without vibra- 
tion is assured by correct counter-balancing. The 
lower base construction is such that in most 
cases installation on previously designed struc- 


turals is possible without special rails. 


Ihe F-M Model 34-AC engine can be furnished 
with either standard or reverse rotation and 
with power take-off on either end to meet vari- 
ous operating requirements. These features 
enable the engine to be installed with the oper- 
ating side accessible in driving single or double 
reduction, and for left-hand or right-hand drive 
gears. The close position of the power take-off 
sheave allows placing the engine symmetrically 


and usually without “outriggers.” 


Principal parts are interchangeable on oil and 
gas engines, as well as on the two-and three- 
cylinder units, giving the operator maximum 
flexibility in applying units at various pumping 


locations. 


GENERAL FOODS ORDERS 
2 DEEP-SEA TRAWLERS 


Niuw YORK, June — Contracts for two ad- 
ditional super-trawlers for General Foods’ “Col- 
lege Fleet” have just been awarded to the Fore 
River plant of the Bethlehem Shipbuilding 
Corporation, Clarence Francis, President of 


General Foods Corporation, announced. 


The new Diesel-engined boats will cost in ex- 
cess of $500,000 and will be identical to Gen- 
eral Seafoods’ Annapolis, West Point and Yale, 
which slid down the Fore River plant ways last 


September in New England's first triple launch- 


ing of fishing vessels. The new ships will be | 


christened the Harvard and the Princeton. An- 
ticipated launching dates are September 15 
and October 15. Each vessel will be powered 


with a 650 hp. Cooper-Bessemer Diesel engine. 
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GIVE YOU ALL THESE FEATURES 


1. Silent Watchman (Patented). 
2. Full pressure lubrication system. 
3. Sleeve cylinders. 


4. Exhaust and intake manifolds not bolted 
to cylinder head. 


5. Reversible shell type silver alloy bearings. 

6. Individual pump for each cylinder. 

7. Completely enclosed. 
They insure long life, high efficiency, low 
maintenance—all meaning lower power costs. 
Write for catalogs on your letter-head. 


The Buckeye Machine Co. 


Lima, Ohio 
Engine Builders Since 1908 


“Taylor H HYDRAULIC 
DYNAMOMETERS | 


TAYLOR MANUFACTURING CORP. 
2330 WEST CLYBOURN ST., MILWAUKEE, WIS. 


ELCO CRUISERS 


now available with 


DIESEL POWER 


FOR INFORMATION, WRITE 
PORT ELCO, 247 Park Ave., N. Y. C. 


VIKING: 


AFETY CONTROLS 
for DIESEL ENGINES 


VIKING INSTRUMENTS, INC. 
37-46 Sth Street, LONG ISLAND CITY, N. Y 


42} N. LASALLE ST. CHICAGO, ILL. 


CRACKED HEADS WELDED 
ENGINES REPAIRED 
| Setishection VALVE SEATS 
Guaranteed HARD SURFACED 


BF ODIE 117 Clifton PI. 


Brooklyn, 
New York 


AN ENGINEERING SERVICE 


GRESS 
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Price 
$48.50 


Portable 
Type 
WHEELCO PYROMETER 
| and FOUR POINT SWITCH 


Small, compact, portable pyrometer 
and 4 point switch. 

@ Easily used for checking Diesel engine 
exhaust, water and oil temperatures 
anywhere on the job. 

@ Sturdy construction insures long life. 

@ Scale full 344” long. 


any type and make Diesel engine. 


Complete data will be sent on request 


WHEELCO INSTRUMENTS CO. 
1933 SO. HALSTED ST.,CHICAGO, ILL. 


Suitable thermocouples furnished for | 


RMA-AVFFMAN 
PRECISION BEARINGS 


BALL e ROLLER e THRUST 
for every load, speed and duty 
NORMA-HOFFMANN BEARINGS CORP. 
Stamford, Conn. 


FLEXIBLE COUPLING 


L-R TYPE “WQ” SAVINGS 
Time and labor saved by this ty 7 
The separate permits 
dependent rotation of either shaft. 


Set engine without tear-down of 

coupling. Write for data. — os 

LOVEJOY FLEXIBLE COUPLING CO. ‘ = 

4930 W. Lake St. Chicago, IIlinois 


DIESEL ELECTRIC POWER STATIONS 
DIESEL TRUCKS 
CUZ DIESEL MARINE ENGINES 
4 TO 3000 


DIESEL DYNAMICS CORP. 
General Importers of Deutz Diesel Engines for U.S.A. 


233 BROADWAY : Woolworth Building : NEW YORK 
Tel. COrtlandt 7-9685-9662 
Check 
your 
fuel 
Supply 
ata 
Glance! 
Write for 
Bulletin 
THE LIQUIDOMETER CORP. 
36-24 Skillman Avenue 
Long Island City New York 
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Increasing oil life from 7 to 9.7 engi 
lon is an astonishing saving in oil. Yet by thorough 


test under actual operating conditions, Nonpareil Diesel 
Oil gave over 38% more hours of operation pet gal- 
lon than a conventional Diesel oil, or a saving of 28% 


in oil. 
The test was made in the power plant of a northern 
utiliry company on 800 H.P. Diese -powered genera- 
tors. Consumption records were kept for 8,800 hours 
Diesel oil. At the end of this period, 
3,800 hours. Com- 


28% less oil an 
even over the longet test period. 

But you need not take anybody's word for the cost- 
reducing quality of Nonpareil Diesel Oil. A Standard 
Lubrication Engineer will be glad to make a test on 
your equipment and let your records tell the story- 
Even a short test will show the difference. 

Call this Engineer at your local Standard Oil (Ind.) 
office or write 910 South Michigan Avenue, Chicago, 


Illinois. His service will cost you nothing. 
Copr. 1938, Standard Oil Co. 
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BACKED DIESEL EXPERIENCE 
Other 

Service 


‘ 


HE MAKERS of Gargoyle D.T. E. 

Oils have refined more Diesel oil 
—lubricated more Diesel engines— 
than any other company! That’s why 
they are best qualified to give your en- 
gines Correct Lubrication! 

Gargoyle D.T.E. Oils show the re- 
sults of experienced refining: 

—they have body and film strength to 
give maximum protection from wear! 
—they resist deposit formation... re- 
duce engine cleanings! 

—and their stability and strength as- 
sure minimum consumption! 

In addition, Socony-Vacuum’s Cor- 
rect Lubrication brings you the most 
experienced Engineering Service. 
Puts men with specialized lubrication 
knowledge at your call...ready to help 
solve problems, find new economies! 
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Play for the 
Work for the 


Relief from summer heat and recreation 
for New York citizens! Thomas Jefferson 
Park Swimming Pool attracts huge 
throngs all summer . . . throngs that are 
protected by water that is constantly 
being changed and purified ...a real 
job for any pumping engine! 


While thousands enjoy its cool, clean 
waters, a Cooper-Bessemer Diesel En- 


The Cooper-Bessemer Type GN, 3-cylinder Diesel Engine which drives the 


Thomas Jefferson Pool centrifugal pumps . . 


THE COOPER-BESSEMER CORPORATION 


Mt. Vernon, Ohio — PLANTS — Grove City, Pennsylvania 
529 MaM Building 631 Spring Street 


20! East Ist Street 
Tulsa, Oklahoma 


25 West 43rd Street 
New York City 


Mills Building 
Washington, D. C. 


49 Duncan St. 
Gloucester, Mass. 


Gas and Power Equipment Company, Birmingham, Alabama 


, 
j 


$9 


THE SEA 


IN TRANSPORTATION « O 


. 


gine pumps 24 hoursa day... guarding 
health through its built-in dependability 

. guarding the taxpayer's purse 
through economical, trouble-freeay 
operation. 


Another instance where farsighted 
officials chose Cooper - Bessemer 
Diesels ... and are pleased with 
the result. 


INDUSTRY 


. rated 120 hp at 350 rpm. 


640 E. 6ist St. 
Los Angeles, Calif. 


Magnolia Building, 


Houston, Texas Shreveport, La. Dallas, Texas #7 
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